(51) mmMff^me 

HOIL 21/20, 29/786 



Al 



(11) S8S^ 

(43) mm^^ms 



W099/31719 



1999^6^24 0(24.06,99) 



(21) mmmm^^^ 

(22) m^MmB 

(30) 

«^ili?9/347464 
10/9467 
10/62801 

10/67993 
i|^liS?^10/138318 
il^lSS?!0/I63130 



PCT/JP98/0570I 



1998^12^ 170(17.12.98) 



1997¥l2fl 17 6(17.12.97) 
I998¥l.^ 21 0(21.01.98) 
1998^3^ 13 0(13.03.98) 
I998¥3>^ 18 0(18.03.98) 
1998^5^ 20 0(20.05.98) 
1998^6^ 11 0(1 1.06.98) 



JP 
JP 
JP 
JP 
JP 
JP 



(71) mmx im^m<ir^x(ommm\::^\^^x) 

ti>T®»SIStt^^a(MATSUSHITA ELECTRIC 
INDUSTRIAL CO.. LTD.)[JP/JP] 

=r57I-850I ±mmPm^^^?^Mimmm Osaka,(JP) 

(72) : fc-ctTJ? 

(75) ^m^/mmx (^gmovNrco;^) 

^Sai^CTAKETOMI, Yoshlnao)[JP/JP] 

f 610-0357 MafifiFMffljamUl^«l-16-13 Kyoto, (JP) 

#lilJcHeB(KURAMASU, Keizaburo)[JP/JP] 

f 610-0357 jKSSil^Mffl3arfT:*:ffi>y £3-12-2 Kyoto, (JP) 



#±gi^(IZUCHI, Masumi)[JP/JP] 

T573-n64 :^l^iI?ft*'r1iaiijKT14-6 Osaka, (JP) 

teiff*S^(SATANl, HiroshO[JP/JP] 

T614-8047 :aaJfiFA«rfiAMI^«Bg7-M15 Kyoto, (JP) 

15 1#Hj(TSUTSU, Hiroshi)[JP/JP] 

T534-0016 :^E;i^;k}^miPg,E^Wl-5-7-10n Osaka, (JP) 

]W(NISHITANI, Hikaru)[JP/JP] 
T631-0074 ^am^^ffTHti.^2-10-3 Nara, (JP) 
M^^i^(NISHITANI, Mikihiko)[JP/JP] 
T631.0026 ^ftlP:Sfim^^®i^>^ 5:2-16-5 Nara, (JP) 
^0K.*(GOTO, Masashi)[JP/JP] 

=r570-0014 ^^cH/i^^P miiffl»T5-22-13 temS329-^^ Osaka, (JP) 

j|^(MINO, Yoshiko)[JP/JP] 
T631-0033 ^&m^amfo-^i6'/llim8-l-30 
^ oL/Ulf zLh^if^mBmOl Nara, (JP) 

(74) i^mx 

#SI± ±m ^(OHMAE, Kaname) 

T540-0037 -kmrn^mm^^Kihw-mmTm-iA 

y4:t'^:^\fj\^:k^m2^ Osaka, (JP) 

(81) m^m KR. us, mmn (de, fr, gb). 



(54)Title: SEMICONDUCTOR THIN FILM, METHOD OF PRODUCING THE SAME, APPARATUS FOR PRODUCING THE 
SAME, SEMICONDUCTOR DEVICE AND METHOD OF PRODUCING THE SAME 



(57) Abstract 

A semiconductor device having a high field effect mobility is produced by increasing 
the particle diameter of a silicon thin film of a polycrystalline silicon thin film transistor. On a 
transparent insulating substrate (201) is formed an insulating film of a two-layer structure 
comprising a lower insulating film (202) contacting with the transparent insulating substrate 
(20 1 ) and having a heat conductivity larger than that of an upper insulating film (203) that is 
formed thereon. The upper insulating film (203) is patterned into a plurality of stripes. Then, 
an amorphous silicon thin film (204) is formed on the patterned insulating film. Thereafter, 
the amorphous silicon thin film (204) is transformed into a polycrystalline silicon thin film 
(210) by scanning the amorphous silicon thin film (204) with a laser beam in parallel with the 
stripes of the upper insulating film (203). 
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10 $ li n «s g -r 4 ^ g M ^ f*: n M © $j :^ ife *j u T . mm 

^W%S.ti t:-^m&,±iz^':> z t iz ^ If) , ^\i-A0mm^ tifz 
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20 y';i/rf>7y^x:^i^vu-t'', i''jrh>7-;/>.{sx:^i/vix- 
•tf^ =^-b^>m^x^ri'Vl/--tf, ifc{i^-by>7';/3gxi|ri/V 
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^tz. ^ e ^ 45 © ^'c /J» i: ii CD ± T K 0^ <i ± la t;i pg f> r . ffi T 

20 ^<ig^-rn{s, mucjgjK (Jit$) \z±mi&m.Wk-^m^t ^ ;l t 
t^^^izx^ifzib. :Kmmizt>rz^xi^-'tjif$L:$ X ±mt&mjim 
mmx ^ . m^t Lx. mwi±m^zt)rz^xi^-tjiumo^mm'> 
^ > mm ^ ^ m iz n ^ z t X ^ ^ , mmm^ii^iitji i^m 

milSii^ i tztbizit. 09 i « -> y n > i« ® $ x ^ > in x 
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5 (nm<Dmm i - 2 ) 

^ -> ') ::3 > Y 7 > 7. ^ <D m ^ ISim t ^ o 

14 (b) tt. EI14 (a) iwiJJtSA-A' »f®EI-Cfe*, Ell 
10 4 C l^ T X 

2 0iaSP^$g^1$S«K. 2 0 2{^T@i^i^^. 2 0 3i^±MMIi 

2 0 5ii^-vmmm. 2 0 e a^j - 7.mmm. 2 0 7ttKu^> 
m^flft, 2 0 8it^-bmmm. 2 1 0 b a^iigai' u 3 >^ik 2 

15 1 O0:*;i®aJia«J^2 1 0 hX^io ttjitit,, iO^l^a^^ya 

> si M h 7 > V ;^ ^ li . mtimm<Dmm I - 1 xmm L fz ^ ^ iz L 

X^mmit^ntz^m^i^ 0=J>^m2 1 0Ci5(t4±®IJ6iSIS2 

0 3 izi^i tirz^m(D:Km^m.mm 2 1 ob^ctt^a^yf^^^^^iw 

nxoso «t*j, 'r-M^^iiS[2 0 5. v-;^afigiK 2 0 e . k w 
^' >sai!M2 0 74i5j:i>'y - \- mmm2 0 scDji&fig^^iSi: fca, 

^ 3{)i tS ffl T- t * o 
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^ ^ > :^ ^ 0 m ^ m m m 7 O cm^/V • s e c-Cfe-SO 

^ li ± HB o J; o - 5i $ 2, ® pg e. -r V ± ii ,^6 ^ fl^ 2 0 3 ® 
5 ps^Kii&b-cJi^fiSt^ns^S ^\>^:^ ^ifi - 7. Y V -( 
IS C «: s J: -5 13 r S ix « J: ^^ o 
( H M CD fl5 fig 1 - 3 ) 

±t^mm(DmB 1 - 2 ^ t ^ tj: ^ x (o ^ m ^ =i > rnnsi 

3 :^(o ±mmmm 2 o 3®K{cff$Ag$nfe2oo:fci^a«i^^2 i 
0 h ^m\>^xm^^ tix\>^ i }^ifi±mmmo!>mm 1 - 2 tmii^o 

tz. i^m 2 0 0 nm(Dm.itmitmmmfiSk. ±mmm.m2 0 a t 

:^iS^M^M2 1 obd. - ~ > ^ n X m fiSi ^ fi tz ±m i^m 

Wk2 0 3±{I^$AS8 5ninCD|^aMi^'>)=J>^»J^2 0 4^BfiJt 

u> MMoMM 1 - 1 tn^^zx.^ i^ -^ — ^^(omm^'if -ox^ 

2 0 3®F^R||^j2:<-r4i:. l^i|gSI'fbOffliilS?Tdl^C. i^i;3> 

/iia®^^cDi:©F^©ig^^3@B^fe4-^>c# < t ^ ^ t ifi mm\z ta 

25 S $ + ^ (C g < T ^ C ^ T § ^d: ^,^ :fc ^ n -5 o ^ C T- , ± BB 
0«fco{C±®J^i^I^2 0 3©P^ll*/£<|S^-&T{w. iag[43B2?£« 
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B&L. cti^mfy-^i^^titZiiiz^y), -Xn ^ Xt^ . Lip*) 
lix «^Jx.ld:m^^?i;S^Ifia[A5^itj2 0 0 cm*/V. sect.. I^S 

t -5 t» ® -c- n a , 1^ 13 *t s PI ^ -r ^ 4) ® t- 1± 5i u o 

(HifiCff^fll 2 - 1 ) 
Pf- M ^ t L X (D m 9^ V 5^ > i/ 7. O 0i fABM t ^ o 

15 0 16 (i^lS V "7 > i^T.^ fflMBSEl-C fe t). Ell 6(a) 14 ^iS 

m. m 1 6 (b) 14 El 6 (a) izmf i> A - A' mmm^m LTz 

4) CD T- ^ o 

Ei6i3i5v^-c. 3 0 ntmm^m^x& *) . comm^&ms 

20 t) 'ScS l^aS4^^<*:llMi()iMB^^b$ix-Cfi£'5i|i^«iJS 3 0 3 A^lgJt ^ 
i^TV^-^,o c:<Ci|i^flj]i3 0 3lCtt, iai6 (a) iZ^t iZ^ 

¥f^mi$-m 3 0 3©?ir(Si-r?)-M0iat3. 4^3?«:ji3 o 3 tm~^m 
fHx izmu i mmo^^ss^ 3 0 3 & m ^ o mm ^ x m ^ 
snriN^o ?ci5^ ^«gP3 0 3a{4, i3iiim:&M^izmm^ ti. 
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3 0 3?fea-5J;ac, ^«Sti*:Ji3 0 3 <D \Z m 1 <D mBM 3 0 4 

fe5'y-^m>fi53 0 5 AsiS(t^nT^.^'^)o ^ lx . ^ - v 3 o 

S^^oJioiz^ m2(Dmmm3Q6i}il&if^ti. ^2®^l^ji3 

5 0 6±cDm^ffiS{c, ^^i^m 3 0 3 \zw,%6f]tzmm-r ^-n<Dm 

2©maiT-fe'5V-;^m«|3 O? s t KU'f^maS O 7 d^siSft 
^> nx l^ ^ o 

OiKS^Jl !3SI-&?#-C. 3 0 3 a^lf: 1 -0(0^^^^^^ 

10 $-&^cfcd{c-r4/i«){c.iji^i$®3 0 30)^jp {m^it 0 . o 5 

//m) Jil±-c-&^T3>t/mWTaSt-rs^i:*sM* UV'o ±s3a 

, §^®gi53 0 3 a fi^r ii^Mimiy^mm^^t} (Di^m t: 

S{t> 4^35tflcji3 0 3{3Sltii*nTL*l>s i^S^**s^Fi^L?9& 
15 V^JSAsfe*-:^. ^j8g|53 0 3a®|^iA5 3;umJ:^3:*;^t^«■&. ^ 
@gP3 0 3 aK:i;l^T2c»W±CDijig^^A^^ife■rS/Stffe-5^:4^>-C- 

$)So ^fc, ^jea5 3 0 3 a6DB^*tt. :^:&ffji:iKe»'r. ^pjj^jk 

3fC*5lt'5^t«flql-r'5iS©±:g{ct)/:oTBJi£t-^*»CD{c:|Jae,r, m 
20 ^ IS . - h m«l 3 0 5 ^rtfBf S SB ^ C Jf^fifi L T ^ < > g 

■fitz, m^<Dn^izmm^-^^i'f-'^>^jis^^izw^is.tfnx\>^ 

nii ^ o $ c V - ;^ . K -f > © ^ f^f C (2 S r ^ <t o 
^BfSit ^ JL^^CL-Ct.J:^^c.Sfc. l8!ID^53l®gB3 0 3 a CD 

B^{±, mmni^mco^kv^iz \) m^mtRt z tt^x § ^i)^. 

25 iS0}^<i^C:fc^,^T{i,^^ag^J3O3a0^|!ii:U•t^ C®^^g|J3 

0 3 & ^ tii> m iz m iSi t i> m 0 ^ ^ (w) i:iiiiiit<3&csji 
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9(3ig^$n-c^^So z (D ^ \zi&^r ^ z tit. m.m:^\^ 

T- » ^ L l^ *s , z (0 ^ o b m ^ -T: i) . js 2 SB *^ e. ^ iij fl^ 

izi&^^M^ ^ z t iz ^ Y) itmsfoiz^ tjimmiii^mmis ti imm 
5 tt t# f, n s o 

±m(D X ^ rji^B3 3 0 3 a.-^mfS.^ti-C^^^ZtlZ^\), 

0 3 & <D:^i3i^mizi^w^tiirzisbmmi&ifi%?iE.L^r\i^tt% 

Iw. Z (Df^mUt^ ^ ^^mi^m 3 O 304'*gPl3[Si;ip-oT$S^3&iBjcM 

10 tSo sfc, -tcRS^ ii»>j-&d^^ai303a. ^5J;lK^^lRI•r4ia 

15 ±s&(o^^tj:mmh7>iyx^<D^j^:^miz-:>\,\x. mi 

8 ^ ^ m L tji ifi ^ mm T o mi s i±mm b ^ > ^ omm:^ m 

tt . m I 8 (a) fCn^fJiatw. ^ tfi 3 0 1 ± > 

-=i - h m 3 0 2SJBfl£L. ±ie:r>^^-D-^^3 O 2±Ci/V 

20 3>%tft^^-B--c, i^gM <D^i•mi^m 3 o 3 t:mmT 

^iZ^ ^^mi^m3 0 3±\Z77lrhUiy7.h i^mm) ^ Pjj ^ <0 

mvtizm^mi& L . z<Dy7!rv\^'y7.v^^y^i^t\^x. ms^m i 

6 (a) \Z7nir ^oVz. ^ (O WM 3 Q 3 CD M \^ t Z> m.0> ± 

^\zt>tz^xm-w-m^xmjj^ ^^m® 3 o 3 a ^^t ^iB^izm 

El 1 8 ( b ) J: ^ fz. ±IBI^SHo-Ni^«:Ji 3 0 3 
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p o 1 y - s i ©aJt i: 1" * o cd-c, \^ -v%(omSi'4t. 
mm(D^ms^ 3 o 3 aiz'^m^ntzfi^u^mi^mz 0 3 ^:¥^T3&:^ 

®f*l{wiil>-C^{n!lCD3:5lRl{wll£ic-r-5)©{I?^ LX . cf'*g|5{C§«$ 
5 n t ^ * /!: }^ in n T U /giSi iR!l {3 t A» AS «: C^ 0 T' . ^ 

n^o ^CX-, IS/=egP3 0 3 a{wi>{:r^)S^;f^tt, ff^gUCjSftS 
^^^T. 018 (c) iZTiKT ^ o iz^ ^miiim3 0 3RUT>ir 

-=j - h®3 0 2 ±[zm 1 (Dmmm 3 0 4*?gfigu, HSEmioie 
15 miB 3 0 4±cmi0mfiiTf&*y-hmfii3 0 s ^miRm^t 

i o 

•eo^x iai8 (d) ^z^^T iz. mb^ - b mm 3 0 b ^ 
1 Lx mi^. mm^^mi$im 3 0 3 iz ^ >^xm^ tzn^m.^ 

20 i: & 5 ^ ^iD f S c i: k: J; ^ T , 'J - 7. mm 3 0 3 s RX/ V 

\y >^1& 3 0 3 d t:m^t i o 

^mtc, mis (e) iz^f.t ^ o iz, m 2 0mmm 3 0 6 ^msst. 

>«fii3 0 7 d^S«i!ff^J5£Lt^I!gb.7>i;;;^4?*Jf#e,n^o 
25 i5 . ± le ® 00 -e li . 4^ ^ 3 0 3 i:: L T S i ffi IX fc fib 

®«-*4i:LTS i t G e (0 ih-^ tt X & X i> mt) tji \,^ ^ ^ f- s 
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I I 1 m t.v m(Dm^^t>-^. cdsecfcdJfei imtv im<D 
la^^^^to■^•^!^)Mv^o ft. ^ m ^ v :3 > mm h > i> ^ ^ m 

5 ^ z t 'b^m. ^m-c&io 

~AX-ife4Arl/--y-. YAGl/-"tf-^©b-if-ite. -f;t> 
K - A . 1 ^ K - A I? ^ fig ffl r -5 i i: t, -C t -5 o 

10 (llii6fflJBfli2-2) 

m 1 7 itmm \^ ^ > x (ommm-^ . m i i (a){i^iB 

E117 (b) {iE117 (a. ) iz iH7 i A - A * BrSSIS^Lfc 
15 'bO-Qtbito 

z eomm V ^ > X mmm.m<Dmm 2 - 1 t it^x . it 
<D±m fy Tz ^ X nx i j^aimtt i ^ 

iai7C43i^-r. 3 0 1li$giit^$Sfl^t!fet). C0$eiiii^4SI53 
20 0 1©±;&{cz>^-:3-h®302. © ± ;5 tcll 1 ffl "C 

s^^-hSfiia 0 5 3!)S|9:<:t&nTo>So -y-hm-isa 0 5 

^i^m 3 0 3 A5|g(:^^,nTv^*o z <o i¥-mi^fs 3 o stwti. lai 7 

(a) fzSs-rJidlws ^3?<*:®3 0 3©^/S{C, i|i3J<*:ji3 0 3fc 

25 |5J - [fli T- ^f). ;^ iE ^ ^ © ^ ^ gp 3 0 3 a 3bs m ^ © Pi S 

{tTj&fi£$tiTt>s„ z (D^ms^ 3 0 3 a <Dm^^\t. mmoBm 
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3 0 3 a^z)^lls^fe<^^^^^■t^^*;b^ nmoB^B 2 - 1 tmmizi^ 
mi^m 3 0 3 com tmm&izi&i^r z tifitff ^ Li^^ t^u, pi 

^jim^i&ij^mjj&tf tiii^f^ttn ^ n ^ c ^mn^m 3 o 3 ±izit. 

«i307 s. K^'l'>m■^3 0 7d*^?&fig$n■C^r^^o 

10 9^#MLJ&:Asf>iiB8-r^o Ell 9 It m m h ^ > 7. ^ o m m 
iai9 (a) iZT^t ^mi^m^ 3 0 1 ±izT > 

-=i-hii3 0 2«:ff$J5£L. Hil53T>y-n-h®3 0 2±{cmi 
O^fig-e fe 4 b mfli 3 0 5 <£ig}R?Bfi£-r o 
15 ifelz. iai9 (b) {C^,-r«ta{3. fi5IS^-hm«S305SUf7" 

> V - ^ - V m 3 0 2 ± iz m 1 o ^t&m m 3 o 4 ^w^^l. sUBBmi 

®M^Ja3 0 4±ti^U3>;£feS$-a-T. #SM 0) 
^#<4t®3 0 3S}&J5gr-5o ^JlJC, i|i««:;i3 0 3±{;7;i-hl/i; 

20 7. ^ t . m Sim 1 7 (a) lC:^-rj:o{r, 

3 0 3 (D±miztiTz-:>xm-W-mf^XigU 3 0 3 aifeWT 

iJjic:. El 1 9 ( c ) izmt Xoiz. ±B^¥ ^bMO ^mP^M 3 0 3 
K:x;7;;i/:^-K-Ai:tTOx:^r5/V 1/ - If 3^ * 1* L t g {b $ 

3 0 3 a nTl^SCttcJ;!), g3 H JXi © S 2 - 1 Si 
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•^ffl^, HI 9 (d) C^tJidC. Hf|I3i}i^<*®3 0 3±{Ch' 
-t^^tc^^f-svj^^iiL-coi/i;;^ h 3 0 8$F;f^Ofl5«C>i 
il^fl^ML. BuBeUi^;^h308i& V j;^ ^tUT. BU6ei|^^i*iS3 0 
5 3{C'f2f->aAJ£Sfc(iHS»«t%?Tt>&l,>i'2r> K-l^>i^asK: 
t L < it 7 r ^ t tji :^ mm ^ mijQ-ri Z t iz ^ 
V-;^^JE^303sSU^HH'>^M30 3d4J&J®U. -e 

\y ^ V 3 0 B ^m^t i o 

S^tw.Hig (e){::5^1-JL3{:.V-;;^S1i3 07 s. Kl/ 

10 'f>«®30 7 d L-c^Mh7>2;;^^'*if§e>n^o 

^fz. ±m(D ^ tjiM^^ :ffm(Dmmv ^ > 7. \zmi>r . m 
fBnmomm 2 - 1 tmrno:^^ itsmonm\^ > 7. ^ ^mss.v 

15 T*. l^tlO«&*li?#5,n-5o ±fBCDJ:dt^jeaJ3 0 3 a 

i^mi^m 3 0 3 <D±mizt>rc^xmmr i> (Dizi^^x . mmom 
m2 - 1 tmmizni^timizi-tizm^tiii-^^zLX'hj^iSo 
inmomm 3 - n 

m 2 0 tj. \,^ m 2 2 iz X m.m t i> o sji^c ^mmomm 

20 tc^ ^ i^JK h7>S^;?^ (TFT: Thin Film Transistor) © «5 

E2 0{±, Jli:5^^:i^ii®TFT4 1 O0m«6?£^1-MiC0-C'& 
D, 020 (a) (±TFT41O0¥®0. 020 (b) tt02O 
(a) {C45{tSA-A* ^^Br®0T-i5-5o 112 1 it ^ m2 0 (a) 
25 tCiJlj-SB-B' ^mrriB0-C&-2>o 02OtC^-rjLd{C. TFT 
4 10tt, Jggki$3itS40 1±C, 7'>^-3~hJS402i:, p 
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-s i m4 0 3 m 1 ommm4 0 a t . m 2 (oi&mm ^ 0 et. 

•y - hm^4 0 5, V-:^«|!i4 0 7 sSlJf KU-r >^ffi4 0 7 d 

±IBi^^ttStR40 1{i. 0!I^HM^^5 9 3 *C> J?$l. Im 
5 m®:<f-7;^SigT-$>D> v'V^' — =i— hii4 0 2litf!l^{iSiOa 

b^4 0 2±iz ^^m(o:^;^^mmLxmfiii.brz^m^n^^i^m 

*<taJ-e&So::fflp-S ilK4 0 3tt.5^i'^;i/|HSi4 0 3 & 
V~::^^JS8 4 0 3bSVKl''l'>^i«i4 0 3 c t -Q mm $ tlX t5 
10 V— ;?fiig5403b ;R V KH'>tSM4 0 3 c{i. f-A'^;!/^ 

^4 0 SaOjPo^BlCffiSLTU-So ^V-;^^^4 0 3bSi;fKl/ 
-< >mm 4 0 3 ctt, 'J>XttJJtD>^©^»fiife'f;r>4 H-tr> 

±l3p-SilS403<D*JJ|i4i:U-CJ±, ^^tfi^Urj^ (Si). 
15 ^L<iti^V=J>t^JVy'-^A (Ge) fcO^b^^^^ffll^So S 
fcp-Si|g40 30iKi^i:L-Ctt, i*ab<;i 200A~l 5 0 
OA, «tt3»*U<tt300A-'1000AO3igHl*li:T-5o 20 
0A*?iS(Z)JP$ffe^i:, l 5 O OA 

srSx-st, ^mm X y) 'J - 7. • ^ > mizmmt^mti t 

20 oUt)^9>*7;^ h 3 y i7 B >(D ?S Mifi ^ \^ i> o Z tliZ n L 3 0 
0A~1 0 0 OA0jig|ffl|*i-C-$)i.i:. f!^!^(Di^-Y^ii 7 yt V o 
> ^ i7 ^> 3 >(0M :l3 ^m^x ^ ^ ^X' & ^ o 

miZ. m2 0 i a) G)^ )Vmm 4 O 3 aO^^X^Slql^^Itt, 
2 Aim t p-S iM4 0 3£?)^EPY;&|Ri{ci5{t*$a 
25 li . 03 X. IS 1 4 « m i: -r * o 

CCt, ±23f--^4^;i/®t|840 3a{w{i, 02 0 i & ) JScUm 2 
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1 fw ^ T J: ^ . ^m(om^(^f^B^M:^ i^mm^m ^ 1 i - v 

-l^^m^ 0 3 b t Kl/^>1SJi4 0 3 c t [yX 

C^o 0!l^lig:J&}i5l|®f&Jbt-CV-;^^J^4 O 3 b3!Pe> KU-f >^J^ 
4 0 3 c6D^l^K:j^fi£$n-CV>tt)J:i'>o 

±gB^-\'^;i/«J®4 0 3 EL izm^ mm.it s v-;^^«j4 o 3 
10 bX« KU'^>^^4 0 3 cO:5|qlt3^g<iSA5-3fcff$:yji:/dtoT 
CfflJ:-5&^S^&3!)S#S(m^LT^-v4i;i/1Si4K 4 0 3 SiiZiy 

■f*;Hiia4 0 3 a-Ctt, 'J - 7. mm 4 0 3 b i: h-p'f >iaJ@44 0 
P-S im4, 0 3auf5'>^^-D-h®4 0 2<D±:&lzB^$nx 

\>Mo ^ - h mm 4 0 5 ii. m ?iUT )v K - 't7 (ai) mt^^u 

t). lllOS6i^jgi40 4©±;&-e, :{)»op-SiJ3J|4O30^-^^ 
20 J\^mm 4 0 3 at:MfS-r^i4ISCgSlt^,n-CV>-5o Sfe^2©l^li 

iK40 6fi, m^\tsiO:,ffiCjtjiO. ±mm 1 (Di&miSL 4 0 4 & 
xrr - V mm 4 0 s (D \z^m $ nx i o 
±IBM 1 (Dt&m^ 4 0 4 Rzf^ 2 ommm 4 0 6 {c<i. ^n^ti 

p-SilK403©V-;^^5S^|i403bX(i^•U-f>f^i^|^J403c 
25 lw^TSn>:$'i^h;n-;i. 408. 408 *^Jg/i£cFn-CV^^>o V — 
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0 3 bxii KU'f>iis^4 0 3 c tmmt?>j:'Dizm}&^nx\.^ 

■So ^ - V 4 G 5 , V -7. m€i 407s^fcUfHu-f> Ig^ 4 0 
5 c i: d; ij ^ jESiSl/'« ^ - > $ n-C S o 

02 2 1^. TFT4 10®l(igxm*^rBr®^SiEI-Cfe.&o^t 
•r. 022 (a) m Sl£4 0 1±t. 7'>4^- 

u-h®4 0 2SSffCVDi£tTfiEl^-rS„ T>y-D-hJa4 
10 0 2 ® mm it.M^\£ 3000Att^o 

±5B5'>^-rj-h®4 0 2±tC, ^H^Iir^X^CVDiSfet: 
Siji^BfiSLx COSi;i±K:> 

^n^mi^mtLX<Da-Sim4 13ijim&xnio CCt. a 
-Sii^4 130lKJP{i, fiai^H 6 5 0AJ:1-2»o igSJSgg 

a-Siag4130 fi£ C«g^^t, 1222 (b) lZn<t JioiZ. 
±i3a-S i m 4 1 3®ife®{Zi:^F->vu — -y— $ 1 hSai^ 

L-c> SiSa-Siflg4i34iD^}§ilil{Lfe^, Sfci^T^o cntcj: 
25 z zx . ^^>v^-•y••-$:ffl^^^,^^^b?£^cJ;Si:. a-si 
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4 1 3(D:!^ii^BS^(DUm^+^lZ±^$-^^Ztt^l!n^-:^. a- 

s i t^m^^ tirz^BsSi^:^ rt'immis^m 4 i i (d m ^ \t - inft 
i^mm^z^i^x . m 9c iz m m mm 4 i icDja^g (*j.fc 

'(.^^ LX f^m^Miii^ n t> ti ^ z t izta ^ iffi, m.izm.m L fz J: o iz ^ 

jssfiss^iqui, Lxmi-^ ^ nrzi^^&m:^ i^mm^m 4 i i 

•••K:ji$!l$n-C, v-;^filS44 0 3bi:Ki/-f>^®4 0 3 ciife 
10 M^;$isj(z^^$n4o coijtgmv v-;^^J^4 o Sbi: Ku-i' > 
t^ia4 0 3 c i:SJS-J;7^iqiK:iJ{t'5ieS)KIP^ep©/j\$),\p-S i 

as fig $ ix * o 

g3 0 8 nni)^0ai:^«>vu — -tf — ©tl-^, tT — A^tSffflJf^*^*^^ 
15 fi^^tt-a*»t!f^ 'J<Z)*Jg-Cfe-55 Ons(Z)U-+f~ityWl/;;^*fig 

— : mJ/cm=^) i:LTIi, a-S iJK4 13*jgg<b$-& 

i (D izm btz^^stKm^-c n ^ ^ 6 iz . ^i^gs^•m(ii^^o 

*e43. ±a3:«^^->vw-1f— iiLTIi, Xe C lOjfefl^ ArF. 
,fi)i:l^lRl^JfSilSIS4 1 10tBlL0P^|!i{wOV\T{i> a-SiM®ll 

tLX$>io St. <SSfiS:g:*lRj{&JiaiS|®4 1 l®l|@tZOt\Tt». 

iz j$i X m ^ iz t i c t ifi X ^ . z <D mm CD MM iZ t5 i\ X it . 
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*>J 1 Xi m h L T ^ o 

±l3UfelSa^b®m> 1122(c) iZT^t iz. ±iBp-Si 

0 0 0 A t ^j: i X o \zsSi.mt o MiC. ^l©Bliilii4 0 4±(::, 

efctc, 02 2 (d) fz^t-t^fc, ±i3'y-M:«l40 5^&v::^ 
10 ^i;LT> p-Si|K4 03(w. '1':r>?£A^XttMm^JiS=fTiD 

1 o cntcd:t), ±s3p-SiflM403{z. 5^-\'^;i/^i^403a 
t s V~;^fS*£40 3bSUfh'U'f>«Sli4 0 3 ci:*iJgJSg$n 

15 ^ , 

M{cii2 2 (e) izmt xo ±%i^ - h mm 4 0 5 ±IZ . fn 

X.HSiO:,i)>t,«t5^2 (OmmiSL 4 0 6S, ItflECVDifelCTfl^ 
iP 5 0 0 0 A i: S J: -5 {C^flgr 5 „ i^lNT. d ® B 1 cD Igliiflg 4 

0 4 Rxfm 2 (Df^mm 4 o ec, ^n-enp-s im4 o 30 v- 

20 X^®40 3bXttKl/'f>^j^403clw^-rS3>^^7h;j;_ 
;i/ 408, 408Sigp•r*oi^l^T, AllK?£^n^niKI|t3 0 
0 0 ARU 3 0 0 0A{c:&-i>j;olc;5y^';'^U>i^Lfcm^ 

Bci 3/cl2l^i^;^&ffiv^fe^•7i'x.>5^>^^{cJ:^). m;s© 

J.:i±t?SiWUfe2|c^J|i0ff$S|3 - 1 tiSi:, V~X1SM40 3 
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bi:KU'r>fSili403ci: S $g ^ [ri c vn 0 t>i ® 0 «i 

S im^A 0 3{zi^<aB^i:t^J|£4^ffi^,^-c^^/d^l^0T•v m#Ja^^i6|i[t 
5 iSn t T F T * ^flli t: fi|{ft-c ^ -5 o 
(mSOSJi 3 - 2 ) 

*IBB>a{-*^*^^^ili6£DJBS3-2{Cot>XN 132 3-1212 5lwg 
^v%TlftB^-rSo 55ci3. IIJSOBSS 3 - 2 C S ^IK h 7 > ;^ 
i'0«|fiEg3liO-5^. «ltgA*Hill3IISfi0fl5S3- 1 fcl^^TfelUfiEas 

132 3li. ^nM<Qmm3 - 2\zm^M7.^ iim<DT F T A 20 
®»B&$^T«t^0t!feoT, 02 3 (a) {±±tBTFt4 2O0 
^Sm-Cfet). 023 (b) (±E123 (a) i> A - A' 

ll?fSiEI-??ife'5o 1124tt. 02 3 (a) fwiJttSB-B' 5>cm»fM 
15 EI*^LTV^^o 023{C^-rj;-5tC. ±i3TFT420 a, j^jg 
^4S^40 1±{z. r>^-3-h;i402i;. p-SiM403 
m KDt&mm^ Q A 'y--hlgffi405. V-;^««i4D7 
sSlJ^Kl^-C >«^4 0 7 d®3o<DSfiii:As|6{j-tf,nT|gfig$n 

20 ±ga^- h m«8 4 0 5 (i, f&m'&.mi& a o i ±<dt y ^-zi - v 

Ji4G2±{Z?gJ5£$nTlN4o ±iB^l©m^lK4G4li. ±13 7 
>i^-3-b^4 0 2SrJ^y-h||^4 0 5±(wff^fi£$^lX^,^^o 

MK:. 1 o^euM 4 0 4 ±fc:{i. p-SilK4 0 3 *sjgj5e$ii 

T l> 4 o 

lb c c f , ± IB p - S i M 4 0 3 tc ^ t ;f ;i/ ^ ^ 4 0 3 a t;: 

tt. hU IB ^as©Jl^ fig 3 ~ 1 1£»0^«CD|^^j5feS;^ f^$ij 
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m?Em 4: 1 1 - AS V - ;^ fllli 4 0 3 b A> e> K V ^ > fi me 4 0 3 c © 
SfRltCffJfiSgfnxiN-S (EJ2 3 (a)Zlt^ia2 4#fi8o)o 'J-T.m 
m4 0 7 sSVKH'.>mfii40 7dtt, P-S i B 4: 0 3±®V 
-;^liJ^ 4 0 3bX{ih-l/^'>^i^4 0 3 ci:lSMr-s«t-5{cj&j5£ 

5 $n-ciNSo ±iBy-i* mfii 4 0 5 , V m«B 4 0 7 s 

dfflHifiOJg.^C^^TFT 4 2 OoaSig;5&:&02 5 S#ML 
«C**?>lftTO-r5o 02 5tt. ±SBTFT4 2 0®S8jiXg^^-r«f 

10 s^sEiTfe^o 9c mummomm 3 - i ^pi^clt, i^^ 

<4Stg4 0 l±l3T>^-n-hM4 0 24?l^fi£1-So ^ 
T^^-zi- hji4 0 2±{::f;f^©J&iKfc>&*J:-5fc:>'i^'-r^>i^ 
LTs ^ — b mM 4 0 5Sl/gEi^^^4'->^fcJBJ5£f-5 (02 5 (a) 

^ ^ ) o 

15 ifcfz, 02 5 (b) iZ^>t XolZ^ ±gy - hmfii 4 0 5 SVT 
>^^-U-h^4 0 2 ±iZ. m 1 (Dl^mm 4 O 4<&?gfi£T*oS(C, 

B5iB^iis0j^Si3 -1 tmuiz bx. i o$fii^^4 o 4±{c, 

20 h V ^ i: L X ® >t L . :t y 5^ > if (C T fllf ^ © t»i tz vl 

J:!3, iiSH^fi£g;&fSi$fj?fli^|^4 l l-^&iix.fca-Sil^4 1 3:£ 
ff^fiKLs 02 5 (c) CS^tJl-5{C. ±IBa-SiJBi4 13®^® 
tcx:^i/vu--lf-:S:.^|it, iSa-S iag4 1 3&i^a<b$-e-T 
25 p-Si|M403i&ff^^T;5,„ 

p-S iflg4 0 3{c:*Jt-5^i'4^;i/fg^40 3aC{±M 
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m3 - 1 ti^n&muitv- 4 o 3 bxa k 

v-;^^J^4 0 3 b t H Iz-f >^JK4 0 3 c t. ^ fi^ ^^f^:^ n 

-e©^. 1325 (d) izBt^olZ. ±5Bp-SiJS403±{I 
^ 3r > iJg )E!c i:LT£DU'>*;^ hv;;^^ 4 i 4S?gfi£-r-5o ± 

10 'J 7. 7. 4 1 4i:u-ctts ^M^i'^^^jffiise-rs*)©-^ 
R-5 0 0 0, m^f&{bi»ic^ass) ^A5^(:ft,ns„ ^tz. ws^ 

±ieL'->";^hx';^i^4 14Sx'^i^tLT. p-S 1^4 0 3 

:i->*?iAr^o ctnz ^t) , ±l3p-SilK40 3{c^ + 
MlsS4 0 3 aJ:^ ^?^i'^;i/^t|6 4 0 3 a (D M m iZ - 7 ^iS, 4 0 

20 3bawh-U'f>ii«i4 0 3 c tifim^^ ti i> o ^<o'4k. ±seui; 

;^hv;^i/4 14Sri!|j8tU. MH. 025 (e) llS^fJiot. v 

-7.-mm. 40 7 s2iu>'Ki/i' 4 o 7 d ^m^rau tc^&jsg ux. 

*^iS©B^ 3-2lC«^2,iS»;^^:jtfi2£DTFT4 2 0*f§*o 

25 ills© 3 - 1 t PI ^ iR^i&s® iRi±/d: troi^^AMf e> ii 

5 o 
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(mm<Dmm 3 - 3 ) 

5 T> EI 2 6 fcS-^t^masoJ^fll 3 - 3 C A> 

;iT^j«ifiS^^b^^&ie{tfeii:t4^tt. nunm<j>Bm3 - 1 t 
10 <DBm 3 - 2 (omm V > 7> trnmcomtt^^ T im^^$&iz 

15 ci©d:di6i:«lii*WT«TFT4 3 0 it d L X 

$fer, iiaB^SlS©ff^Ji3-li:|^^j::UT. ±U^m^m^ 4 0 
l±{3 7>4^-r3-h®4 0 2S. '.^iE C V D iSKlTfiSJR-r % o 
±l3 7'>^''-3-hii4 0 2±(C, 0iJ^li7"7XvCVDii{C 
20 T, SiJi^BfiSC/. Z<DSim±iZ. y 7t V \y if 7. V ^ vfi ^ (O Wi^ 

1 3 ^feSfiRf So 

i>CtNT*, a-Si!g|4 130^V^>»HSJ^4O3aH;}3l,NT. V 
25 -7.mm,^ 0 3b*»e, Kl/-Y>^^4 0 3 c (D 1S \,Z ^ iij^ \Z ^) > 



68 



wo 99/31719 



PCT/JP98/05701 



■c. ^mm^aitm^ 4 z i ifimsm^tirz a-s ii^4 i a©^®^: 

lilL, L3!)>-5^&^^tTa-S iM4 1 3 (D ^ it ^ 'a o o 

-s ifli[4 1 3 oi^^ti^^izmrt ^t^. iasi^Toiii^tc* u 
fl!l©^^§!^^::5t^l;■r^^^^£a^b^sM4 2 iicgisDo^giSAs^ 

^r^o Jfe-tffe?,. ¥«BJg^fb1i«i4 2 1 J±:T^!^^'r;t>*r± Al- 
io ^c:tlcj:t3. flk®^tjEJ:t)'fei§i>tgaT-JSa'fbAs|iJS$nsj;-5 

Iw -3 T l^ * A» e> T- * o 

^O^s ■¥«8^a^b««84 2 ltf««feLfcMSifeS«f.C»lCLT<g 
mm^t^nt>tii,o ctoT, ;^ § ^^i^^iS ds^-^ L fcpoly- Si^ 
3&5 ff$ fi£ -C- § S o 

15 t^ti^ mmib(Dm<Dxmii. mt&^m<Dmm 3 - 1 tm^-cibio 

^ :i3m<Dm^7rs LTztK M :^ ^ ii mi: h ^ X ^ 1^1 # 'x6 ^ AMf n 
20 So Sfc. -^^Bl^gfb^^tLTtt, ±l3®J;-5{::^|i6tJ'f:r>& 
axUfe*o{;pif,f. fe6>A»l;«)g|J^W{3Sgg-fb$-&fe«M 

25 ^,^ o 

{%t&<Dm'Wt 3 - l~3-3{::ou-r©-f0fl!i©»iS) 
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1 - * 16 »t T t) J: o d ® IS « t3 ^' 1% -c . 'J Y )y ^ > 

10 0^;5[D]lC:}3tt?»i|Sg^$!ll9-rSCi:*s-Cti)o 

* s 2jc 18 T* li s El 2 8 1- J: -5 II . a - S i ^ ® 5^ + ;ii ;i/ 
figiS^k:. a-S i m^MM Ltjii^^^ (o^m^WUfx i) Jai^ o Mi^ s 

J: o 

p-s i m<D^mt:w-mizt i <D Jii^'^o 
miz, a - s im^ 1 3 (o^^' ^j]^mmiz. 7^i^&i tttmomtji 

ffe:&. mx.it a. - S imJ: *) hitm(D'i^$\>\&U^ . 
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Ltziji^x. a 0 ^ ^ iz m^Ji (D iJ^ ^ t ^ z t iz tji t) ^ mm 

B (D ft ^ ^ ^ ± t i ^ m m ^ ti ^ o 

it> cne>ofl!i{3^^bi''j=i> (sic) (D o u I V mm±<Dm. 

^^t:>-^ IZ X iit^m'P . tib3tfU>;?A (GaAs) O Ji o I I 
1 m. i: V m t 0 m?^ ^ t> iz ^ i it ^ m . •feW>{bAK^'J;A (C 
dSe) ©J:9*I I8li:Vi8ti:0iiiItf^^fc-&lcJ:S^b^ife>&:i:«i 

10 ^mmmx & ^ o 

3Hz ^ ;*:^^ci^v^■ctt. y-hm«i4 0 5, V-Xf|^40 7 
s2iUf K Iz-f >m® 4 0 7 d®#J|4aLTAl*i^ffl LfeflSfil*^^ 
UfcA^s -^©jlfetc:. ^DA (Cr) =^ V y'T^ > (Mo), if > 

^ )v (Ta), ^ if > (Ti) m<D^m^uzn^(D^^m^mm 

15 L T 4> J; ^^ o 

MIC. *^B^tct;^,^■C^i, a-Si^4 13$i^S<b-r-5Pg{3. 

mm T i z t ifi ^ m iz n ^ i> (D X . itmmi&^iz^^ rz 

(mmomm 4 - i ) 

Z OWiM 4 - 1 -C ii. t:-Ati(*i{CiJ{t*^aL^;i/d|[:-^g 
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-Neb — -tJ-\ 7-'l'rj>b--9-\ J^^rtfJ^^b-if. ;i/f-U~if, 
*A*li^.ix. ^> V :n > \z a < miSL $ n ^ z t h . x.^*y^ \y 

El 4 2 li , b - -tf T - - ;i/ ?i =fe ffl V> ^ <b SI ft, * ^ /TN L 

fe^m!3lI-Cfet}.l2l42tf5. 1 4 0 0li^b:-AMI^^Sx 14 

1 otijfet-AdJfi3i5r$n-siafii{iji*:&?xb. Mc 1 4 0 wam^ 

15 HXeClidFi/-7b--!f<fefflofeb-1fife«^g-??fe!3. 140 

2ii5.7-. l 4 0 3(it-A;^;^^;:^>r■y-■t•fcSo c:.<35 it f — 

AMIif^jai 4 0 O-Ctt. b-1f5te^^g|l 4 0 lT*«5E$-a-3tife 
40 2S:n'L-Ct:-A*^i;:^-f-tf-14 0 3tc:^?t, 

^'-A^IBS (^EI/TO $*ITIN5, b--»f>tf6^g§14 0 
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jV^-m&<Di&^^mULi)i 2 5 OmJ/cm*, 
a©igl<>^*l8HAS3 5 OmJ/cm*. K-A|||f®Bii^A«7mrax 

^{-JloTlKJPAsa S nm(Dn^l^^m'> ^ >m 1 4 12*fiRJK 

iH*) ^Tziti^ "7 y :)i X (Si^He) E^SIKTo 
rr{3UX, :*f7;^S*Rl 4 1 1«:3 5 O'C— 5.3 O-CCjlffllftU/i 

12Sfig^Lr*.J:V>o ^^#)S^®S/';n>Ml4 12fflfiE 

r7XvCVD&*fflV^T^,J:l^„ S/r, ±lBI^*i^gS'>';3> 
Ml 4 120^]? tt, 85nm{;|Igc,1', ^i^^c:|S^rn(iJ;^,^o 
20 C®J;5{CLT?&J5£Lfcl^#«gSMi'';n>g^l 4 1 2®J|t^© 
fiJSl 4 0 4K:^^Ls ^tt-ASaM^Bl 4 0 OA»5.5lJ&$n3ta^ 

MWCI^LT. 4 1 0*5^&3!pt,35:SfS*:tf*M2& 

25 ^tlJcXn, ^^^M':^ ($^1 Q - °torr) t (iSi«)2 
3-C) ^{^T-Cx ±IB,S*:^L-C4^^O^«51 4 0 4{ZJteK-A$ 
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♦I > a mm mm ( -> a mh gjc ) , ± ib t:: pg e, n r , «^ ^ a 

«t < . fi?4 X. (i- H ^ . n ^ t $> -p -C t> J: o 
20 -A<£SI^■r*i:, E12 9 b©7 0 1 (IBS^^ 
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® L "C V> "5 )o 

7ici,'(:)--5^^i:^«t!3, 1212 9 b 7i \ttp ^^izrSi&idWLiti^mfS.^ 

ct ^^ o ^ 16 * <± a m ® ffii b «c AS e, 1^ ^ § ;5 j£ {- ;j3 c> X li . » a 
t<ttE3 0{;^rj:^C> ^SSaffl«3i2;&lRl (L^H.*|R|$fctt 
H-*L:§iqj) ic^iii^ % 0 AS J: z (d:& fpix $> i, b . ^nbBiy 

20 nb i> z tifix n . m\z^^m^M(Dm&'^^mm^&ommizi&'^ 
^ ■^x^m^s.^mwr ^ t-m ^ 6i:)mipiz!^Bm^:^m%m mx 

tt.ii. m 3 0 0^mitmw3:^m. 711, 7 1 2 it^mm^&cDm 
Sim. 7 13 (mtiSii^) itmw.mmm^^^>Lx\.y^o ^rzm 3 0 
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±t&<D 6 IZ LX if? mbtz poly- SiiSflfttt. - ^IZ. ^ <0 ^ 

^i"^ y ^ jimw, t z (D mi^^ ^ iz > ^ 7r^ D > tji 0 ^1^^ 
XT F T ttjito ^ Lx. z<omm<ommxisimLrz:j^^)v^-^ 

gyl ^ - > 0) 316 - A ( El 2 9 a ) tt. AM - L C D (Active Mat 
rix Liquid Crystal Display) © JS jfl il SS <fe fiS t* to (O > 

10 {mmomm 4-2) 

zcrt^moDmm i^^ti^t zmm 4 - 3 iz^\,\x mm) \t. ttm. 

^nM(Dmmizisi.\x^mt i^i:- Ao^^m^^j^'^ -> ^ 

m 3 2 a. iz^t 0 :$imizmt ii ^ iZs J^M 4 - 2 iz i ^ft \i - 2^ 
15 {4> i/t^m<D:K^\,^Hmm7 2 1 t l^LmiM7 2 2 bifi¥m± 

^§LitmiZ'o\,^xit. ^izm^$ti^i,(Dx\ttji\,\cDx. m^^izm 

20 CC-Ctt, HfSm*300mJ/cm», LfH«|$200mJ/c 

^ iz ^ u X it nm CD mm 4 - i i; id « tw l t o 

WT-C. C OHifiO Slicii * l^Sib © ^ , EI32a-'g 

25 s^t f-A sifi^ij-r-s i:^ m^^mtoumtii . m a 2 b ictt^t a 
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■i > 7 2 3 iz $ b ^ tzm j^-C . EI32c{c:^t«fcatc, L^i$, 
7 2 2K:^lS1-5{fi[ja}c:|gS^g7 2 4 ifi^&t ^ (72 5 {^^^18? 

®*^L-Ci'»'5))o $?.CiaSZ)STAi4i: (03 2d). MUmUK 

^EHfflHwSi^^nsiittJw. z (D mm-c m tc tji ii % ^ ^ 

\zS!L&t ^ (m 3 2 e )^ 

TCJ5cSS-e^< (123 2 f. c:cDIIJIi®J^ll|-ettliSSfiR 

i&ifimU^UH<D^ifiS^tij5: 7 2 6 (1213 2 g) "e^^U^do C 
fc, ccffi^iwj: ?3S«c-5ie^J5)t:gd*L-*H;&r^i:5pfjt-4;5(qi{w 

x-Ki/'f>:&iqi) t^i&t Zttrn*^. L H :b iz tji z iz 
c:o^^(S0J^flg{;:i5^,^Tt». HiS ® ?B JE 4 - l i: lii ^ K: L T ^ m 

25 33{c:^-rctol::BB|jB#P^rt (t = tl A>t,t = t2 ) IwiJUT. 
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-t4*?e»twigtoSCi:3!)^Rl|g{C3&So 5EEi5, ia3 3+ ®7 3 1. 

7 3 2 {^^mmn<ommmiiLU. 733 i^ms^) itmmmmmm 

^ ^ m :^ \^ TTs b X ^ o iib, zojaoti^mizm 
SiJ ^ L i: AS m IB n T ^j: ^ 5te - A (i . # SB ^ ft ® S S f 

t\z X K> nmx ^ ^ o * . 00 X. « ^ M ffi iSi AS I5f ^ L. < tt «t - yu 

(HM® B/i 4 - 3 ) 
20 > $ij iSiJ -e t -5 0 -e . mmow^m 4 - 2 tmm. it®fi3isv>^ta® 

IS a <b in -r p 

A«cri:<, •?n^n3t-b>h)&2.o®3fct-A8oi, 802 
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i> mm±l:UBMU&lHZii\>^X Itm < s B& la S L C 1% T 
ttiauigg4»5fS>'^^-> (ffliS9 0 1) ifiW^^^tii (EI3 7b)o 

ytmrntimr L . 'u^t^T -^^ -o x < mmx \t. m 3 t c ^z^^t ^ 
20 ^ c mm 9 0 iASifisg^biae[ii®9 0 2 tmrniz^n (®a 

M»::ffiJg*^iST1-^i: (EI3 7d). ilS H fg S ^ L tz 

t)^\z^ mtziz^t^^^^ Lmmizmmts n&^t ^ (0 3 7e)o 
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H^L-»H^L©i;yij:&(qi{cii3flE-rs:?&(qi 

imm<oi^m 4 - 4 ) 

10 ^as®?g^ 4 - 4 ii. WtdttHJII® JfJJi 4 - 3 ©Jg^J: 

©aSgi5«:i!;WK:?T^ d t iz J: BSiiaaJH fcHgiiSgSISL tlfimmifliz 

^ it T ^ o iz tj: ^ X i, o i^iT . mM(DBm 4 - 4 op^^^mm 

t -5 o 

15 msQizm-r^oiz. •en-e'n3t-u>h«:2o©^fetf--A0 

^95, i®«asii©ffifiAi?fei!jfitj{c:^<bt--s>tt:-ASJKjai-?.o iSffi 
I^IBi: UT{±. «'S;iH-*ffl^tt-A©(a4B?&flfe;&©>ti;-A{3?* 

20 ^^^©w«iigpi:Bg$§isa5offiiiAs^3^yuft5 {3 rn> mt^s^tmi^s^ 

i ( El 3 8 )o 

25 ^^f^iz^^ Lrz^mi^om^^^mtfjiz^ib^ ^:^mtji 
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(IE14 2©1 4 0 3) F^CIIi^iiiJio 

16 J: a i: . iSSJ*:^* J; 0 »i5S k: t S o 

z(o:&i^izjii)m^Bmm^miEizmm-^^^o lx. zo^wjt: 
t z ^x. iiL±im^izmmm^(om:&f^(D'&&^:fn^*B.mLx 

fpi i ^ M <o ± :^ ) J: t) m iz T =t Ji y 7 7. *) zi > m (D Mf^ 1 1 0 l. 
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TltbJiCSiOa) 1102. :^ y ;^m^ I 1 0 3 iJ- ^ tji :h^mm 

^ <D mm n jic'^ r i ^ ^ ifi m [pUz m m ^ n ^ t f tix 
ui^Ls ^1^1 1 0 i©±®tt. mmmmizmmmir i z tiz ^ 

DJfefii^n. TiS (SffifflO) ttTJteJil 1 0 2 ^ 1 1 0 

IB b ^ ^^'^ ^ - > * fij ffl -C t * o M i*: W H II , 04 X. a ;tf ^ ;^ Ste 
1 1 0 3©T®tcsiJMSISiSU-c^^Sfec:$-&s, a&<i^K 
15 1 10 1 tTmm 1 I 0 2 ^ tcitiS 7 1 lO3i:©Jl#f*0 

MS:^#< LT, mssi 1 1 0 iiR!iA»e»AS«tL/i3ti:. ^;i©^®T- 

2o{c^iiJU> -;f^ ^& iJm®<B!l (±;&) A»e.MStL. flfe;&^fe^«iilS 
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^- jxo^^m^^^ - > ^mm • mmt ^ z t \z ^ lo . ig^^bs® 

5 [Ri± i: ±U --(b ife EI s © -c * § o J;oT. ^mMOi^m tnMOM 
J84_ l-4-4i:tt±<#^;5*ft{::t-*o WTlc^lUMlOJBIi 
® 1*1 s ift f -s o 

1 2 0 0{±3feK-A©«li®, 1 2 0 lli^ie. 1 2 0 2liTlt!l®s 

cfeil^n^o c:::tc;tev>-r. 'at o - if t =. - )\/ m . M& 

20 

25 vjtbiz, z (D nm <D m M 4 - 5 iz m-)- i m m ^ ilim t i o -fsnz 

=^ V u - -tf o J: o vwi/ >te o 1 > 3 y h ( l /i ;u ;^ ) © 
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5 ^^ommf^mibxiz^ < io 

(^11^ 1 ) 
20 nWi$k¥(- 

1mm) 0±t, MJ?2 0 OnmCS iOa® (Tilll^) =£JgJ5£Ls 

25 7. ii> tji ^ \ 5 0 lAS|g(:^c,nfcmSg^^l 5 0 Ortk:±iB7^ 

;i/7r;?i^yr3>Mi 5 0 3AJj&fi£$nfc«Ml*<**An. 
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T-x U-lfmm^Ul 5 1 0-C'^Sfe^-li-7::X^i/VU--lf<£Sl 5 
0 1 t: iff b X iim^ i^<D T )V y 7 7. ^) Zi > m I S Q Z kZM^A 

±l3{3i5{t?.m^7j<^:tf;^E (^Ii^jE:^3) tUTIi, 5xi O 
-"torr,lxiO- = torr .IxlQ-^^torr 
lxiO-*torr, Itorr. lOtorrOdiiDilD^o 
Sfe. b--»fR8l*5fe«^i:L-C(i, 1>'WI';^(1 i/ay h)*s3 On • 
10 sec. t: — AAJ*a7mrax7mm> ^^^ii^ Z S Q m J / c m 

7 r ;^ 3 > ii 1 5 0 3 i^f^^itLtzo 

ttiSs m 4 3 1511|i3i:\^i/^U-tr^^^|g, 15 12 

15 . l5l3ttt:-A;^^5;±'(•1f-:fe^LTV^'5» 

{=ov%T. jSJ^fc J; gta|g^^^T -5 ;^Co 7 v > :9- ^ ^ 

20 ^ v>^a^£ 1 i: LT, =&>!?®iSa^bS^I¥iifli Ufeo :: ® 
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1 ) 





10- 


io-» 


10- 


10- 


1 


10 






























mm 


1 


4 


7 


6 


6 


6 



* ; t or r 



5 ^llCg^-rJ:-5{Cx ^«li^^C;fe^,^T» U--1f7"n-;i/ftl3l^eD 

1 0 - * t o r r ^-Q itmSBWiiLiftifim^mK: i/ 7 h UT. 
10 ±{*ASB5s<^c-o^c„ $ ir> i.Z7Kmii 7,s.iii 1 0 - ^ Ci^a^i:, » 

XI 0 - to r r -^f^^ it $ tltzUno ^ ^ >^mi mm 
15 tt ^ . ^m%BE.ij ifi 1 xl 0 - • t orrTM±4fgO?|ia* 
mb, ^^{-lxlO-*torr3!p^)10torr®PaTJi6<S 

A» i: 35c 5 o 

20 #HmE:^&T-t*rit:tT«ffc*ltSg (ii;SJ&:^^*tSI) 
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■c, ^-■t»'T--;l/MiilcJ;2,i^^S^b^ci^l^T(i. mmnm^Kt) 

«i: *j . mm^jiM^^m tt i> t . ^ » iig ^ <b ^ am# & n & v^ ® 

& o 

(^S» 2 ) 

15 IB ^ff :^ i: L T 07k* >^ JE * 5 X 1 0 - • t o r r . Ito 

10. 100. S 0 0 izmit^-^Tz:! t.&L^i'it. ± 
ai^m 1 tmmiz Lxm^ni^ V ^ (poly- Si) Sf^SSU 

20 g^b|Ei:og|«^{ci,nNT. 2k^^f;t2©§&it:£^^fco 3©i^«* 
EI4 lJ:?3B^e>*»-&:c:i:<. 7k5^^;^EAsitorr©J®-&lci3 
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L/T> C®Jg^t*;v>-c. ii> ^ < t ^ TKm ^ & ^ 1 t o r r t t 

5 fee 

tr) t'^ m tti :h (D X . %w^^(Dmm\z ^^xnm-fm 7^E.^m^r 

X m m t Z ^ ^ - A a :n ^ -7 \^ ^ ifiZ ^ tl ^ i) <D X \t tji 
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o 0!l X. (i Bu le L ^ J; a 'EC H e - N e U - 1f X Z ;i/ rf > 1/ - if ^ © 
ig -5 o 

®f*j^4MBJL/iA^. *^B^t::A»i^-5fi^g(i, 

- - ft ^ . t IS < 31 ffl T- g * „ 
10 ( H as ® S 5 - 1 ) 

*«W0^SSO?Kfi| 5 - 1 {ColN-r ^ El 4 4 ^ J: rjf El 4 5 ^ ^ 
ST, E|44lZ:S1-J;dC 3y7;:^S|R5 2 1tr, t-^Xt C V 

15 m5 2 z imfSit ^ o ^ o T ^ )]/ y 7 ^) a > mm 5 2 2 <D m m 
f3fflu*ti^ii3 0 o~ 1 0 0 0 Amm. ^-^ > i)'^ytf&mtim=^' 

* o 

20 ±mT ^ j]^y T :^ ^} n ymms 2 2 ifimfS.^ titzis 7 7, 

SIRS 2 1 *SfiiXx-i^ 5 3 5 {;ijBtx T^;U7rXi^';3> 

:^i'VU~-tf5 3 l®U-1fti-A5 3 1 a, H HX^ ^MtSifS^m O 
^20x^;i/:^l:;-A-C$;2,ArU-if5 3 2(Dl/--»ft-A5 3 
25 2a?:i>±«flgT-5S>KH^I=fr*o J;DI¥L<li. ±63XeClx 
^i/VU-lfS 3 ltt,«lSjaiS[»tf5 0Hz,ilfegAS 3 0 8nm. 
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mm ^ ^ P 3 0 OmJ/cm^ffet}^ ArU-if5 3 2{±. 
MH^^m. ^S.i3^ 4 a 8 n m. tUtlt^ 2 0W/cm*-Cfe-5o 
'-'-•fli-AS 3 1 a{i. yNr-^i^ — 53 3^fcS?iLTSSi^$n 
•5— U-ift-A5 3 2 ali^ — 7^-7— 5 3 3 {wJ;oTS 

U-lftr-ASS la, 532a©H3IJ^m53 lb, 532b li, 
^^H. t^-o. b--yb:-A532ali> U-1ft-A53la© 
mm^m^ 3 ibS^tr. J;Di2i:v^H9JH««J5 3 2bfc:S3«$n 

10 ±sB®ct^{Z>'\-7$5 — 5334fflVN-S&irLT. U — 

-yt-A 5 3 1 a, 5 3 2 aA^Z^;i/7r;^2/>;3>^|K5 2 2 

F> KrF, XeFx:¥-S/vu-lf)5i:ir£Dj!j[:^*s4 0 0nmWT© 
8 4? o 1/ -lf Sffl IN T t> J; VN-:^, A r u - -y 5 3 2 t: x . ift 

;gA54 5 0 — 5 5 Onin©a<?®W — -y••^ffi^^X^>J;^^o 
20 C C T-.. T ^ ;i/ 7 r X U rj > liK 5 2 2 Id: . 0!l it tf UftJit l O 
0 0Ao»^. lal{w^■rJ:o«^2lia^itt^4S^U-C^^So fs&to 

ieffitS^©! 0 » cm - 4 0 OnmJ;»3^i«fi6D)6ICj5r 

UTi±,iaiKi^atti 0 - cm - *a±•c,{s^:^ifM^a^•B•«:v^o 

25 -eciT-, iSg;«)5 3 q 8nm®XeCli:^i/VU — -^5 3 l©u — 

•iftr-AS 3 1 att. l^il^ir7'^;^7r:;^i'•J^>»||g5 2 2© 
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J:oT. ^ t L X T 7 7 ^ iy ^) D > mUSL 5 2 2*^1 2 0 O^Cg 
StCiaSa^nSo -:S. iS[:lAS48 8nm©ArL/--tf5 3 2(0U 
-Ift-AS 3 2 ali. Z^;b77;^^ija>^|gi5 2 2©j|[$;& 

oo*cssfzi)D^$n5o-?n«)^. b-iftf-Asaia, 53 
2aOH3l^irf5 7m^ T^;u77;^i/'J3> ^JK 5 2 2tt^}^$n^ 

m& $ n & , 

10 ±sB0j:df;uT?&j5£$n;t4'v';i'yrj>^j^5 2 3. is xvm. 

MtmmiZXe C lai:^ri'VU-1f5 3 1 :fz if ^ X ^ib $ 

r o ^ 0 ^ BM ^ is^tji ^ o iz, XeClJ^^->vi/--tf5 3lOl/ 
15 -iftf-ASS lajElt^rai^tfeii^ (R) itJfe. Arl/--tf 
5 3 2®L/--yhr-A 5 3 2 a^#f-a:TH3|^i,X::^^(p)£0;535^^ 

7^;i.77':^«>«j3>^IK5 2 2 ifi m fS. ^ ti fz ^ m 
5 2 1 $:Mx.(i3mm/s e c(DiigfT'^i!i?-&Jitfc,^ 

20 r:^ 'J u >l[aa 5 2 2 ©^mc^i^t U~-»f e- A 5 3 1 a . 5 

3 2 & ^mm L y m ^ ^ n tz V V :3 > miR 5 2 3©ts«©i8iJ^ 

^^•(b©JS-14Si^<r2»fe«>{3{i. HOI3©J:dtcu-if 
25 ti-A532a0S33}^j5g532b*s> U--tft:-A53 1a©SS 
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±tinM(0 mm 5-l(DArl/--lf5 3 2 {wft^T. EI4 6tI5^ 

5 ii J^l^tt ^ IS^ i1.«ig 5 > r 5 3 4 A» & ^-e- 5> n 5 3 4 

att. 5'^;>b7 rXS/ 3 >i?JK 5 2 2 i&ilia LT, ;«va5^**;!?7 
;^St£5 2 1{c:ijSJR$n4o ^CT-. XeClai^i/-vu-t!-'5 3 

i©i/-ift;-A5 3 1 a^mmt ^ mmomm s - i tmm 

10 >illK5 2 2;&siD^$ns-:&, 0^1^^ > 7" S 3 4®55^^^i^5 3 
4a{Zj;oT.±i:bTif7;^affi5 2 lAsinl?!l$n5o^n«9)i. 
^-t^'t^-AS 3 1 & a XUmi^m 5 3 4 aorai^ii^j^^ T'^^U 

mm(D ±§\,\Tti y > =j > 523 ii^m^^ o 

15 ±IB© <t Q tc:U^^i^7 >r5 3 4*fflusc:i:^|^<,^TSIfflS®B 

Si5 - 1 t m m (0 ^{i^ ^ 0 m ^ ^ n fz Tfi V iy ^) =3 > mm s 2 3tz 
r o ma i« ^, A» !& J: a , » t) ^ x e c 1 ^ ^ i/ v u - -y-- 5 

3l<Z)l/-1fi:-A53la?«(t^HB|^l,^;lg^ (R) if)*), 7 

±iaaS^^iS5 3 4atCiD^T, mmoMM S - 1 

tmmiZ, Ar U-if5 3 2®U-iflf-A5 3 2 atiRaSiTI-Si 
25 9^wLT^»J;V^o s55^i|g534a*). Hill ©Jg fig 5 - 1 i: |^ 
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2 2 iz m m mm 1$ ti i X o iz L X ^ X o 
{mm<Dmm s - 3 ) 

>??^JK 5 2 4 ^mmt i>o < it. m?L\i. s.s&:ax ttx^y 

'>5>^:^ (SiH*) t7}^m:tl 7. t ^ 2 : SCffl^Trl^Lfeii 

10 ipgfcm T o r r fflSjiS^^t^-e. ^ J? 8 5 n m © SJt ^ ^ •> «J a > ^ 
IIM 5 2 4 *J^fi£1-S„ «c:fe. MISSS/ <j 3 >iSIK 5 2 4 C fil i T . 
^Sl6®JBSi5 - 1 t m tif^ iZ T ^ JU y T 7, 0 ZJ > mjS^ 5 2 2 
LXiiXi^o St. 7 7 X V C V D 1^ S Cft X. T ^ LP (LowPove 
r ) CVDm^^7.Ji'yi^mWLmim\'^^fJiifLXi,Xl^o 

15 ±S3e»«gg->Uri>^)K5 24 t)Sfl5J5fiSafc;5f7XSt55 

2 1S40 0 -C-'500 -CT-30^Jit±SJAi!{l]gL, ^S^gi^UrJ^ 
^iK 5 2 4t»'©7jc^S5llilJ$1i-Sffli7jc^i0.a^fTdo ttjit>*>s ^ 

7i,^tirc7i<,mii^.^miztsLth$ tixui^^Biy ^ >mBSk6 2 4 iz 
^^m.iz ^mmf§. 5 4 1 a as $ 5. ^ ^ 5 4 i ^ _t 

iS'y 7s^m.f> 2 1^ lag L, XeClx:f->vw— -ySSlCU — 
•lftf-A53 la. *J;t;t6#^7>7'5420esa)t542a|cHB 
25 S^f L -C . eSlIgS > U 3 > ^Bg 5 2 4 S ijg ^ -(b ^ -fr T ^ 'J 2/ 'J 3 > 

2 3&J^fiKr4oJ:0^L<tt,±I6U--tft-A5 3 1 att. 
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)v 7, m ifi ill 1 0 n s <D J]/ 7, . atgi^aosnm. m^:r.^ 

;i/4=AJ 3 5 0mJ/cm=', fiH|}I51»|±10lslT-feSo afc> U- 
■»ft:--A5 3 1ali. --^iftmmm S 4 3 ^ *^i':h>f1f(l.- 

5 &^*ite542ald:, Mi6Sg'>>Jn>}9lK524AS400-Cg 

3 5 0 *CW±lcAD^ft-rSifc»CJ:D, ^'J'>U3>»|jt5 2 31»0 

10 ±m(D o iz Lxmm^ titzTT^ ^) -3 >mm5 2 3®^^)iag 

SSEM43J:VTEM*ffll^T^lllJ^Lfci:c:5. 0. T/imT-fet). 
t*3|5®3}?'J •> rj^flg-ccDO . 3Amk:MUT^Saag*sit:^bT 

^/V-secA»6). 80cm'/V-sec{CJi:^L. 
15 -> 0 =1 > mm 5 2 3®|?iStjj:r;f|K4i©^H-®^n:|5||sg^tt, 

1. SxiO'^'cm-^^eV-^**?,, i. OxiO^'cm" 
^'eV - ' izniPLTzo tl3it>*>s W-1ft:-A53 1 aomm^ 
iz&m^ >r 5 4 2izj:.imm^mmtizt\zi:^x. ^J^Ui^'J 

20 ^-•ytf-A531a©fiaStM^{'|:SiB4?{3^HbT UK t 

i:.. 5 0 0 m J / c m lJ.±X'itmmm'> Zi >ifim^t i o l^tz. 
3 0 0mJ/cm*U±. 45 0mJ/cm»WT®ffiBn!(i. IS 
a fiE :g *J + ^ iz to ix , US fl t < -5 » * . 8^ « HI 
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- - > if . -( 7f > X tji if n z t 10 s h 7 > i; 7. ^ i T 
5 'f^sat (Id) niiti^mLrz t z.^^ m5 0iz^ri.5\z. u 

3|5®TFT{3i±^T, >r~h«flEt=^r* Kl/-i'>m«i©Vz:^±*J 

10 5 4 2 a $ S if HtflC, 0!l^Hia5 ltw^-rJ:ot3, 7kW-:^f^iZ^ 
ibnTBgi&SjRJ^x-i^S 3 5{c:;!f7;:^S«5 2 1 ?&i5BL. 

i,-{t^u-ift-A5 3 1 acDffiiS«f«aj;D^^i6:&iioiu75fiytca 
«t3fe5 4 2 Bi^mmt ^ Z tlZ ^ t) , U--tf K-.A 5 3 1 a t J: * 

15 *Da^{c^Ao-cs»^fc5 4 2 a{cd:^i^«^*^T^J:^{^L•rt,. pi 
(IIBI6a)?g)!S 5 - 4 ) 

0 izm^i^xtiimt ^ o 

20 St", m 5 2 iZTjit ^ O iz^ :tf7;^StS52 1{C. T-^XvCV 

Diiifefflc>T. T ^ )\/ 7 y 7. '> ^) Z3 > w m s 2 2 i mt i o 

<li, ^J;iliSiiS:tf;^tLT^^5^7>:tf;^ (SiH*) i:7jc^;tf 
7 tOM-^:^ 7im\>^. 1 SO-C-S 0 0*CsE*AS0. 

STorrCSfS^f*-??, BMifi 8 ^ n mO T =^ )V 7 7 7 u > 
25 ^fifii 5 2 2 4ff^fi)i-r-5, 
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ifctz. :tf^;^S«e5 2 l*®5 2{c$cRiA-C-5^-r;&|qjK:^ilj$-fr 
«C3!>»6>, XeClx:^ri^x'l/--tf5 3 1©l/— ift — A5 3las 
i>J;Vxdri/V7>r5 5 lcDJi^i/V7>r>t5 5 1 aSSB|5f 
5 u. T^;i'77';^i/'j3>tgilK522*S^^b$-B-T;J?';i^';=j> 
^1K5 2 3&?gfi£r*o J:D^U<tt. ±sBl'~-»flf-A5 3 1 a 
\t. ,^I^J^^;u^AS 3 5 0mJ/cm*-c. T^;i/77;^i'';3> 
lilK5 2 2 izt5 if i mmmML 5 3 1 bA^S 0 0/zmx7 OmmO?^ 

10 u-ift-As 3 1 a <D^j^ 7. (omm^a, s 3 1 h 9 o%'ro 

m«c.5J:dtCtT. 7'^;i/77';^'>U3>^ffll5 2 2®± X O « 

fc. -eix-eni o®roi/-iftf-A5 3 1 &timmt!ti^^6iz 
r-So ai:^i/v^ >r7t 5 5 1 att, qJ^iTt e> S^^^mii 

iiJS, 43J;l^•|a®SI>f^a5 5 2*^LT, ±83U--tfh:- 
15 AS 31 a omm^m 5 3 1 b^fe^trSmmx? OmmOSgS^^SJ 

5 5 1 be. T ^ )l y T X 1/ ^) > 5 2 2 4* 5 0 0 "Cm^iZim 

m$ ti j:: izmmt i o 

3t5<D5t:>J '>';D>|K-e®0 . 3/zm{C^sfLTliS^®2*JJS:^LTtN 
/V-seci^e,, 120cm*/V.. sec{wJt:A:t, $ f> tz , 

*) t) zi >mms 23(Dnmisj:umfp(D'^%[(oifimmsm. 

25 1. 3xio**cm-=^eV-^4»e.. 1. IxlO^^cm- 
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t i b . TFT * ffm-r ^ o 

-f>mS!t (Id) 1^<4*th«!!Lrci:C:5, I2l5 0{i5^1-«fc^{w, ^ 

10 ± *) ifi M iz ta If) . ■t^7';^b<yi/^;^K^^^4AS|S|±u, ife, 

MiiimEEA55. 0V;{>>e,4. 2 V tz m{P L tc Z t ifimm ^ ti tz , 

(nmomm 5 - s ) 

iRlC^t&S-e-jScAs?,^ XeCla::¥-J^vi/— ifS 3 — ifhf — 

A5 3 1 a, t'J:Ufi^i'Hr^>7-5 5 l©JLifi/x'7>r^t5 5 

l^fic®iB!l*»e>AD^*U-C, 'J<'J'>'j3>»|!g5 2 3*JBfilc1-*. f 
±53U--tft-A5 3 1a. iJctl>'xifxV7>rifc5 5 
1 a 0fia|}^^^{i^ H-WSOff^ai 5 - 4 i: li l; T" a& * 36^ , $ 6, , 

6 ltCJ:oT:tf7;^S«5 2 l±f*:*4 5 O-CfwinjW^f-S 

25 ;S AS n ^ © ^ 5 _ 4 ^ ^ ^ 
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*SEM^5J;VTEMS:ffl^^T^||lJ^Ufe^:C5. 1. 5/zm7?Jfet}> 

5 "/V-sec*»e>v 150cm»/V-secl:Je;*cb>$e>{C. 

1. 3xiO^'cm-=^eV-^A»?,, 8. 7x10^ ^cm" 
*eV - ^K:M'>Lfeo -rtct)*), V--yt-A5 3 1a®BBS*KF 

10 1-Sc:i:l3j;o-r, -l. j}^U'>';:3>?Slig5 23£Diig^MgOii 

^Tz. mM(Dmm 5 - 3 tmuiz . t f t l . ^ - vms. 

(Vg) - V \y ^ >'mm (Id) 1^l4Sitiib^ci:C5> 1215 ok: 
mt^oiz, mM(omM S - 4 ^ t) ^ . ^ ^ iz ^ - h mzizMt ^ 

«ci3. :«f^;^StR5 2l0igfi^ia>j?t3|g^L-CIIIIL;ttc: 

:<f7;^s«5 2 i0iga*3 0 0 'c iiK ± izijamrniii^ Ml & m 

(llffl6©J15fli 5 - 6 ) 
25 7- >^ 'J 3 > ^flg 5 2 2 Sff^fiJc U> Jift7jcMl«ia*^f -5 o 

i>:fz. ®5 4i=5^tJ;'5K:. is ^ s 2 i t: Ax- mr :^ 
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f^iZ^m ^ tjiiji ^ , KrFJc^r2^vU--tf5 7.lOL/--yt — A 
5 7 1 a. *»*J:Vx:^i/V7>^5 5 l(Z)Ji^i/T7>73t5 5 1 
a ^mMt^ t ti>iz^ t-^5 6 1»cj;o-C> iS 7> S«i 5 2 1 

^^mmti' ^tambx . o :i > mm 5 2 3 ^ m s&t i o z z 
3te5 5 1 BL ifiij 7 7.^^ 5 2 l©l^±*»c,ig^gaJ^^4gl^^5 7 2 

&j2iiLTS^|^$nS^. *a:CJ«XeClx:^i/vi/--lf5 3 

latt, i8EgSi«ttSI>riR 5 7 2 LT!HI^$ns jjS*^^* So 
10 Sfc, xaF->v^>7^5 5 lali. b--tft:-A5 7 la©fi3l^ 
tS^5 7 1 b*^tr5mmxl 0 Omni©sa|}|g^5 5 1 btrRSI* 

±%i^MimiR&M.mm 5 7 2 it. 28 OnmJ:D*^l>iS[S0it 
SfJ "f S — ;^ X 2 8 0 n m J: 0 t> SV>a^S0iteS33|ja $ -ti- -S * © 
15 tffflV^^>^^So -fCT-s KrFAittS{CfflV>?,nSKrF3idF->V 
l/-1f5 7 l®W--tft-A5 7 1 a (il!l:gAS2 4 8 nm) tt, ift 

:gaiiRi$si>f«5 7 2 s.m $ ti X T )i 7 T' 7. a > mm S 2 

2lCl5(JSig{ZB^|5fSn5i:^*K:, qnSJfe;&»?>S?I^Jt^J^©a:^r 
♦>V7>r^5 5 1 ali. ?l![:gii«?ttSI^<£ 5 7 2i&j2iiLTT^ 
20 ;i/ 7 7 ;^ U u > ^ IS 5 2 2 tw {J 15 g ii k: 83 liT $ n * , 

^ ^iz. mm<DWfm s - 3 tmmiz, Tkm^fb^aa^ff^o 

±I3©J:^{Z, l/-1ft:-A5 7 la*JiVa::^i/V7>7'ifc5 

5 1 a*iT^;i/77^j/tjn>»i!85 2 2 iz mm\z mm $ nx jf^ m 
^ ti tz V 0 3 > mm 5 2 3 o m ^nm . mwmm^m&. tsx 

150cin»/V«sec. *JJ:Zf8. 7x10* *cm-*eV 
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5 (Vg)-KU'i'>m«t(Id) S it jffJ L ?t i: d 5 . Ill 5 0 C 

10 ^>-r>XeBr.KrCl.ArF, A r C 1 ?&: M ffl L t ^ ift 

(ll»E0fl5fll 5 - 7 ) 
*^PJ©^J(g©Jg/i 5 - 7 EI54Ja:oUia56, 4i5J; 

15 d o ?Kjs 5 - 7 k: v> T {± , nm<Dmm s - e t tt^x . 

i^fvv^^T-^S 5 1 a®,^lir^J«5 5 1 bdS5mmx7 0mm 

x.^ i,' 7 > y S 5 1 }lJ;;5T^;i/7r;^'> 

^ >mms 2 2®iD^/^^gJt$:«'^i'^cgg^bT^^'2>J^As^3&: t?, 

20 4 lZ;^'lj-*a::^ri'V7>rife5 5 1 & <D m M ^ St ^ m M \^ . T ^ J]^ 

y T ^) =1 >nms 2 2 (ommu^^m^^t' ^ i 2 0 o-csx-© 

*) 0 :3 > m m S 2 3 (D m ^Umii . m S S izint ^ o iz. T 
25 ^^^7z;^^>'U3>s|flg522&*'vJ 300 •ct:JL±^::i^lSl•r-5i:. -e 
ffliP^aSJg{z*5i;T:*:t<«c!). i o 0 0-coJg^{c, ^:^cd5x^ 
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t ^ O iZ^ ^ it 0 T J\y y 7' 7. t) 3 > mm 5 2 2 3 0 0 'C 

5 ±iiziia^ht ^ t s •e<DiDtAia^{zjsi:T:»c#<*?), 1 000 'Co 
:§:*:®450cm*/V-sec{w)B:5i:i:ti{3, 100 

ttj.t>-^. - V t: - h 5 7 1 a. (ommizm ?Lx . t-:$'5 6i 

10 55 1aOBg|>fi;j;-3-^^ T'EJV7T:^'>t)u->mMB22^eO 

o°c~i 1 0 0 °c(Dmm-^mmt i z HZ X t) ^ niz, :t?ui/i;3 

tmUiz^ TFT SJfjfiJc -y- h ME ( V g ) - K 1/ W ( I 

15 d) ^i^^nimiytztzi. m t It T y r 7. '> V =1 > nsik 5 2 

2 (DMm'umt^ 6 0 o'c (Dm-^cDM^ms a izmr o iz. %m<D 

if^HI 5 - 5 . 5 - 6 J: D 4. . $ a ^j: T F T 1# <4 *s f§ c, ;t ^ 

^ ^ <D mM (0 mm 5 - 8 iz ^ i\ X , ms?, mss. ijii/^gi 

20 5 0 (3 S T UiB^ f S o 

X. ^tLX. ^ ^ ^ ^ > y S 5 1 iZ X X )l 7. §^^t i X e 
y ^ y > ^.^ >y 5 8 1 ii^ m\.^ h ti i> i^t^mtji ^ o 

25 KrFx^ixvix-if57l0U-1^ti-A57la{i. 7'^;i/7 
7;^£/'j3>^^5 2 2 {Ci5{tSHB|*^^5 7 1 hifi 5 0 bx/mx 
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2 0 0mm(DW^iZtj:iXoizm^ftti>o - X e 7 y y i/ j. 7 

^ > y^Tc 5 8 i aii. ±iBU — -t?*!; — A5 7 1 & (DWi^^^ S 7 1 
b$:^tj5mmx2 0 Omm©^liriS^5 8 1 b(w. 7 7 t 7. 

5 2/ 'J n > i$ M 5 2 2 *5 1 0 0 0 'c m & mm $ n ^ ^ o m m r 

iz^ i^--^\^-i*5 7iaiomm^uv::^tmmvxs 't<Dmm 
7, o m iz t> tz ^ ® <D ji 7. t L X mm t ^ o ^tz. u-ift 
-A5 7 1 &(Dmm^^jv7it. ^ <D mm m m <D 2 / 3 nkT (D jv X 
10 m^zisi^^o^zmmt^o ±mi>j,^otui^^i^mitmm(Dmm 5 - 
7 tmm-^i>io 

±tio ^ ^ iz Lxm&tf nfz^^ ') ^) n > mm 5 2 3 (Di^mn 

T ^ y 7- 7 -> V Z3 >mmb 2 2 i 1 0 0 0 'CizHam LTz^-^ tis. 
15 IJig^-Cfe -3 Ai, llilS©?^S§ B - 7 iZ His X \t ^ X mWi S 2 1 

i o LA»t>> Xe77';/S/a.7>7'5 8 1ffli)nf»3^^AsS5<, — g 
20 S c: *s T- ? -5 o 

(vg) -Kb'('>mja (Id) ^^^iimLfztz^b. ms 0 iz 
fr^t^oiz. mm(Dmm 5 - 7 ^ IT) ^ $?>{c^»j&tft#'I4 3!)J 

25 ( ^SS® 5 - 9 ) 

*^B^®^ilE®S^i5-9K:ol^Ts 1215 9. isJ:i;f|a5 0{z^ 
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^ u T iJi -r -5 o 
z CD mm (D mm s - Q iz is\>\ X . msBizmtxoiz, mMcD 

f^ni5-8i:l^tifflKrF:c:^i/VU--tf5 7 l:tpc>^-&f,n*b 
-•tft-AS 7 1 aA5, ifigiStRttSS^+SS 7 2{wJ;>3Slvf$n 
5 T. 7'^;i/75'::^i^'j3>j«lK522 {wiJ(t?.500>umx200 
mmma©?ffJKcDW(SiriSM5 7 1 b{l»1l«f$n^i:i:4,{c, YAG 

i!lE:g{w'^Jfe-r-5YAGl/-1f^S5 9 lA»&01/-ift:-A5 9 1 
atfi. S.$li m 5 9 2 IZ ^ r) S.m $ tiX . 7 ^ 7 t 7. zy *) n mfSL 
10 522tciJ(t45mmx200min©B3l^^^59 IbCS^IJ^n 
5o ±eB®J:^{w. {f![:gSJf?<4SI^IR5 7 2 H J^Xf S.mWi 5 9 2 
A-dTs l/--1ft-i»5 7 1 ai3j:TJfl/---tfi;-A5 9 lal±. T 

j\y y T iy V ::i > mm b 2 2 iz mm. iz xm t ^ o s.rz^ 

-A5 7 1 a43J:U^U--yii-A5 9 1 BiO^mtf ^ ^>^. 
15 l^-lfli-AS 7 1 aCDra|^x^;i/^, lier>-{^t-i$' 

5 6 liZJ:^:tf7X^1£52 iCiD^iS^l^li, IIJ(&CD?f?S5-8 
i: 1^ # X- -6 o 

±l3YAGU~-y^S5 9 10U--!ftf-A5 9 1 alZJi^T"^ 

;i/7r;^->'J:3>iiflM5 2 20ADllftSg[?£^gj(,>^, 1 2 0 0 *C®® 
20 ia-cp4?ic|S5gbT;lt';'>U:3>^jg5 2 3& JBfi£L, |g®«ig, 

11^5 2 2®iD^AiSg*il 1 0 0°C©^-^{c. ■^n^n^;*:ffl5. 5 
<am. i3J:t;f6G0cm*/v.sec{Z«io/c„ 1-J5tto%. YA 
Gu-if^{15 9 1 *^iiSi)D5?A{cffliNfec:i:{zj:>), 

25 >'U3>^fl555 2 2SJ±ice«Ji««gtCAPll^H.T*), ^7;^«tg5 2 1 
*^ ^ ^ Ac ») , j^f Si! L T U 'J u > ^ M 5 2 3 ^ M t> i)^ X L 
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^0 t ^ Z t tji < . lli!50?B<i5-7l!a:^>'T5>75 5 1 iz ^ 
r:> X T ^ J], 7 7 ^ -> 0 Zi > mm S 2 2 in 51/1 L tzm-^ J: D t. . $5. 
I- ^ » ^ j4 ® !J U 3 > 5 2 3 3!)S f, o t L > 7 
7 7 7. i/ ') ::i > mm 5 2 2£ 1 2 0 0 -C$X-AnML?ti®'&{c: 

YAGu-if^ig5 9 1 Ki ^ ^ =^iismmmizsk{zmf!^Bi^ V ^ > ifi 
10 ( V g ) - K u-r >mm (id) i^fi^Htaa t c: ^ . 12 5 o 

15 ;^::^^-■tf*ffll^-rt), KrFjidpi/vu--»f57li:^:&:-5ii!fg 
X . t'-D . :f} 7. 0) ig-^ itm iZ ^ X . KrFJLi|rJ/?u--y5 7i 

20 J&ijs ±SB§^Mffl Jfjai(3 43 ^^ T tt. i: L T *> U rj > (S 

i ) ffl ^^ ^> L . en c pg e, r s m^it. y ;i/ v n -j? ^ 

(Ge) ^''J'i'At^ (GaAs) ^ <D I 1 I - V ^ ii> . 

ffiSfi-fel/> (ZnSe) ^CDI I-VI|g5#^i4J^tir*fflUT*. 

in iB g ^ ® ^ {if (i .ij r L t> (Hi - T- ^,^ 5t)S. i5i a © ^ *s e> n § 

25 i: « ai |g $ n t ^^ ^ o $ ^ iz. U :3 > ^ ( S i C ) ^ g 3 
>y;i/v:^^A (SiGe) f£ t: m X i, ^ vv„ 
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^tzs T^>'l/7r;^->'J:3>ill^5 2 2'x©V-ift-A5 3 1 

u=(>^j^5 2 zmni y 7.-^^^ 2 \ mo>miiii^ h'<i r> ^ 

{3 -r 4 «i ^ L T t) J: l^ o 
5 ^tz. *-7;^ai552 ltw«;x.T. 635, ^ tz kt. r =y 7. =}■ v ^ 

?^J5!c$n;t*)©S ffi >^ -5 * i:' U T J: ^^ o 

:^2/U3>^M5 2 2®^-c®fSJS!it:^*LTMIi-&r-. PSVnTFT 
10 ^'I^Ai'iIvg;&^^^3J^::ol^T fc(tra|^ ffe © ^ME o u t , tlfe^ls 

(^i(S©JBJi 6 - 1 ) 

15 ffl$n*^?feijiwr*» 

fi ^ ^ *s 1^ $ n T l<^ -5 A- t3 e> r ^ a T- !,> o c t . 
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E ^£ # S?. U ^ e> M {cs!i 1- -5) o 

Sli^, 15 3JijS--fbl^li. 15 4tt.^x I5 5li|l^||gi/«J3 
^-■If^lS^l 5 l*^^^iSL/iU--tf>tifeS|J^l 5 2{zJ:oT 

;s$n;tsfei 5 stw^.iiT-r'SidCJ&tsTi^So tziz i,. um» 

(Kl ISP T- §■ -5 i: o o T 2> o 

X V. - A m mm ^ tm^ i m X. u m 3 o o//m.:i$Asi o cm) 

ttx E16 OtZ^-Tffii^lS^xiimi 5 BaLlzi-flZMLXfj-sX^X 
25 l'^oi*:{C,± IB 4 0 0 m J / c m ^ (D ^ if -^^-^ ^ 

MmMmsl^mm 1 5 sb, i 5 5 c iz i^-ir ^i:mmt 2 o ]y 
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cc-Cv ±l3*«i5 5J:t"Ctt, m t ii a 7 & ^ ± y ^ X 

4 5O°C-C1^^0flJ^7Jc^5a^l*^fofc^,^D$fflv^;t„ it, u- 
5 -y 3t <i , <?!l X. (i 2 5 n s ® >'t ;i/ >^ <i@ t:- , 3 0 0 H z ® 'f > ^ — ;i/ 

o tz {^-j^^yr^ifii o%) ^$l^:o z om-^. \y --^ 
<felll^^iK:*»i)»^,^tl^i^(::J^gEU, M^ga5^(i@BiS®y-?^->7a: 

i^^z^mrtm. t f t !^ i^ta if <o it ^ ^ t: $ < t z tii^f^ 

15 tgl 5 S 0 m iz fr tj: /a (1216 OCSgi&IalSSgpfSJiIci 5 5 b, 
l5 5ci^{;^ia-C-^1-:5[Ri) CUT. =&a{wgilJ&:;>^|qi{c:^^f 
mMizmti'^%^(DmJ^i:m<t^ztifi'C^?,o zotub 

20 ? Hi- T j& J: u *^ c na-jKtz EMT- 25 * „)„ 

± IB ^ 1 ® V - -tf 3t ,^ J: !3 . il ^ ^ ^ ^ JHc 1 5 5 a t -i:. § t 

75. M2©u-if^raftf{c:j:»3. ®i60ISgP^Ml 5 5b, 1 5 5 
25 # A* a /V 0 HB ^ ^ij: X- u - if 0 BB 1^ 4 o i; :i 5 . 3 0 0 
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5 iiOi^S|J1igJl!5J:Dt)li«*i/Jx$<. ^i5^^^i::^ JJb^PI 3» l£ 

'5cif®^ii*S'iJSfd:|ga6I5iSSgl51SJ3il 5 5 b, 1 5 5 c{3^J^,^T 
li. 3 0 OmJ/cm=*J;l3*,i^l,%x;^;b:^F-2&g[-ei/-1f3te^!¥3 

H^a/T^^jici 5 b & tmmm^s^mm 1 5 5b, 1 5 5 c t-^ . 

* JKfiS ^ * d i: 7!)S -C § S o 
(Hlfi® 6 - 2 ) 

% . 

15 Z<Din-^ii. ^lC0U-1f^tjSSifCDK5{3l4, t - A Wf ® AS 

i: it -r . m 6 2 iz int ^ ^ . - itmm I 5 3AZ iX X . b - 

20 if5t®.if-A»TiSff5t^$i^tt{ziij&-rsi9-'fb^SA6 2 1 n 

^ {m^\t\ cm^) \zm^t ^^-it^UB % 2 2i::&{S^TVN 
'2>i^*5^«:'5o ('SciJv IS19i:l^b«liE!gS^^co^,^-c(±l^-cD?5-^ 

±sBU--b--T:i->»l.^g^ffli,NT, STUB 2 (a) \Zmti.o 
25 {C, :^-'fb^SA6 2 l^jfiLT. 5 5cD±®$;tttil^^ 

frmW,! 5 5a©^^t^L-C, ±a-i4®«;tn4x;f;i/di:-?eg2 
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8 OmJ/cm=^T'$S^^0U-1f^{Cjl!3 b-1f-T--;i/$f70 

{f^^(D ]y--\r^^ m\'^rz^mm,m)o ^ co^ . a e 2 ( b ) iz 

^•r.t■5tzJg-'(b^gB 6 2 2§ffl^r^, EI6 3lC33^1-J:a«c. igij 
iaSSSP^t52 155b. 155c0^BB^^iJ[5g 63 1, 632 C^L 

±B(D ^ o iz, m 2 (D ly - ^ 0 (0 u - ^ ^ ^ ^ t i 

Sc:i:'&:<|gi!»!SISSai1Sig5i 5 5b. 1 5 5 c(0\y--^T--)V^ 

10 •r^c:i:AST-t-So L Tz X . 'mm o mm 6 - I t. mm iz mm ^ 

■C t o 

immomm e - 3 ) 

15 «5i3^ll60^g^6-2tr43{:r*IB2®U--«f:)tBSSir*8l»I5IfTd 

J:o{CLT-fe)J:i^o -t t£ t) t> 6 - 2 t m m iZ m 2 (D \y — V (D 

fBiz, siRi5 5& ^i&$-^t"» iii6 3{zs^ f cfc o izmwim^^m 
feSfi3i^^ig6 3i. 6 3 2 d iiiz, i^-v^ommmm^m^L 

20 ■C0±.^|^^^T9J:o^c:L-Cfe<i:<.^as|^^^63 1. 632 Ji. 
mz.lil^--^'iftifi]. cmtOf^^Xtb^tDizMLX. 3 0 jum^^t 
oS^c^d; 6 izt ^ v--tf^*saia-CMI^$nTU«:i>^Mlw 
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5 tmrn^x . m ^ B ^ ^ iimm ^ - > tji t: \z m m -r i ^ o \z tti 

milllSgiS^^l 5 5 b. 1 5 5 c0^ffljg,45ttfe*t)faTL3&U„ 
^i6gi:oii^$:l2l6 4^Z/Tv-ro P]EIA»e>flje.3t)^3&J;a{c:s u — tf 

16 <«coT4»#<&o-c*^a!ijettM'>-rso m±mm(DJ^^j\^^'- 

±. 5fJU<tt80l2l*»e.400i]T-i^tM| |^ ^ ^^m^^^t^ 

3f^w.izM Lx u -v'j/t(D^±mm^^ c t i>z m^^m^m 

fp ifi . (i 0 6, n 4 o 

(iiiS©ff^«i6-4) 

ii^afen^m^l 5 Sat^SSmSSgPISJ^l 5 5b, 1 5 5 c tX M 
25 tji^mtzirfxtt < . ^ ^ iz^ < <Dmmiz^i:rx mtji ^it o \z 
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^^LTt,J;l^o -fit)*., m ^ li mm <D mm 6 - 3 n (7) m 2 (D ]y - 

if 3t 9>f © I® t , IE ill HI SS 25 ^ ^ 1 5 5 b , 1 5 5 c ij {:r S , 7 

li X iSiU^m^ii^ SWU Ol: . ^ ^ - ^ SL ( X. 4 0 0 

10 (IIM®ff^B6-5) 

ctotc, SI 54i:;;^7^ — vi 5 eiicDF^lc. I' — ^ (D ifi 

16 ;^i5'g|5#64 l{i, E66tC^1-J:-5{C. S«i 55<Dijias^fi 

^1 5 5 a. izMHtii- ^rnmmi^ 6 4 1 ai:. ias&lsI8SaJ«;^15 5 

b, 1 5 5 c izMBt i ^Mmm. 6 4 1 htifim^^nxmssi^n 

v;^i?g|5$f6 4l43J:Df::?7^-2^l 5 65:l&*»fi:i:*, 
25 tz, Ste±®^i;^;j,:^-^^4 o QmJ/cm'xmMttHt. 

m^^mmm 1 5 5 siizMLxitmidmmcDmme- 1 mtmmiz 
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2 8 OmJ/cm*0Ji-7;jl/:¥: — •tfT'- — ^Pf-SCli:** 

5 1 5 5 trs^^ -emu t ^ CD izm^r . i s si::^^^-^-^ 

#6 4 1i:.^154«:|iI-i*:i:-r4;kt*b-C4>Jl<. Sfc. ~ it 

10 ^/^ •?) ^j: if u t * J: u o 
(His® 6 - 6 ) 

- -y :^ - - .'I' ^ s 0 (?9 ^ ift r <5 o 

15 ±:&{3. AtirLfeU-ifl^-A$i(a^-li--5J9-'(b^#3g^6 5l 
20 itc. I168ic^-rj:aiw. gHai4^M652ai:M®ti:±»f;& 

if$nfe^iaiSii 6 5 2 b i:^*-rSlg^Kj--(b:>t^^^^6 5 2 * 

25 t AS X- t ^ *^ ffl A* 3^ M L ^dC l> Rg D . ^ ^ M © Jf? SI O ^ ^ 

^fc-B-T. •^n-?'n©<^ffl(zj:5j(!ill^tg|gfltj^cjja)|ldsff6n'5i: 
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o iz b X i) ^ \,\ o 

m m ± (D m m m 
* ^ (± , i:k±mm L rz ^ o tjii^m-cmm^ w t ic ib a $ n 

15 tifix ^ i> o ^tz. *%p^{zj;nH. m m f& ^ r i ^ 

t$3!5fCi?-^T¥<^d:-2.|S^v m S& 3. 'iit ^ iz m X 
^<nt>tii>jLotzti:it'bX^^o 

^ tii<Dx . c <D :^ iz a i, ^B*iL ^ ^ & (D 'h $ m ^ n v 
25 trz. i^\^-i.<D^^/i^ ->^m^izmmt i^$&iz^^ . ^ 
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ts it (D i::^ m B ^ ^ t i Z t ti < . mWL ±0m^ ^ ti Tz ^ 

t)^)l^^ + fS*^e>l!&S^S-i^^^^i!lgA^S^t<$n'5mi!^IilKi:^|5l-S 
S ± C m ^ m\z J5K r 5 d i: t> Rl (3 59: ^ o T- . ^ C ,t ^ 

10 ;i/ ti - A {B !«} 1- -5 c i: J: D . Hflig|*4^-^<*:j^*^, ^Oi^$;& 

^ \z t> tL X 1mm ^ n ^ t h ^ \z . ^i&^mnt^ n ^ <Dx . BuiKi*: 

lSii$n, It il«J t ^dt ^ ^ ^ii i)S fig $ n * i: i: ic , i^^H^mt^ 
C i: AS T- t ^> CD f . M -ti * |qj ± $ C t T' ^ i „ 

cntcj;^), mx[tmjB.mwimm^p^m\^fzWL^Bj'^^)\ymmm: 

20 b ^ > ;^ T U -f *j ^,^ T . E] fiS gP H i£:> ^ V^ 4^ '14 II ^ gU 
i£J S V^ - <4 & H 311? t 5 o 
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m ^ (D % m 

( 1 ) 

mm-^ ti tern 2 ommn^t ^ mm t ^ jLnt . 
10 ^iJLmt 

( 2 ) 

it* II 1 CO ^mi^mmo^j&:^m-ri ^ X . 

15 m^mmtitti)iz. 

i: & 1^ ZSt t r 4 ^ # ^ /Ig ffl Si ji * o 
( 3 ) 

( 4 ) 

25 atit±{c. m 1 ©mfi^$>£ S ?B 1 ®,^MM i: . ±iB^ 1 ® 



115 



wo 99/31719 



PCT/JP98/05701 



±idp^ 1 common jium 2 (Dmmm±i:^^^^f^^^^i^mmt: 

10 ( 5 ) 

± s3 ^ :S L fc * ® fl^ (I -5 , ± 12 ^ 1 cDH&Bm t ±li 

15 ^jig;^fi6o 
{ 6 ) 

20 ±IBm20SafEl?¥«:±53^1®5lftfi^^J;D*»fg<iS^r?)C: 
( 7 ) 

±Bm 1 0 $6 «i , M <b S 1^ ^ ti i: M it -fb ^ ^ ^ i: © 
25 o *) o ^ n - *^ e> file »3 . 
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( 8 ) 

±ti^ 2 ommmt: . x h v ^ r ^ ^ ti tz mm iz 

( 9 ) 
(10) 

tjimmizMifimizm^$tirzm2(D!g&mmit. 
t m^^a^m^x & ^ X . 

20 ±83^^fi)cS LZ=^®«:^fl«lc*}tt 4 . ± SB ^ 1 © 16 i^M i: ± s3 
(11) 

m^m 1 0 <D ^mi^m^x $) r> X s 

±id^mis&i)K -en-ens >iyij{cma!tASMn-5 s&omvmgs 
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(12) 

^mi^wm-^ & ^ X . 

(13) 

10 l-:>(Dm^B^i^^^ti:k^$\zmm^tiXU^Zt^nWi.tt^ 
(14) 

^*iii 3(D^mi^mmx;s>-:^x. 
15 ±. ifi-D, 3 u mUT izm^$ nx ^ z t ^nwL 1 1 i ^mii^m 

Me 

(15) 

mji^m I 3 0^^mt^mmx & ^ X . 

(16) 

{I, 
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Si i: T 4 i*^ ^ M o 
(17) 

(18) 

10 ii II 1 7 ©iji^fti^^T- & -3 T . 

±IB^#i*:i»lKtcJ: ^ HiiS. ti tz 'J - 7. ^iS. h ^ - V^mt Y b 

15 (19) 

±%i^^^^^a^mit'm^^:^^)i'^\^-i.<Dmmizj:t)i^m^M. 

20 $ -B- * t 

(20) 

±IBx^;i/:^i:-t-A^, ^;^>t:_ 
lis o ^ o 
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(21) 
5 (22) 

« i* 5» flg CD m B * i£ o 
(23) 

ii*JH2 2®4^^<*:j^lK®S!Jii;^&-C-fe-D-C. 
(24) 

\^ iz t5 if ^ m if :^ ^ mm (D :^ ^ t tji ^ i:ix . msisi>^ ^^siiiz 

25 ( 2 5 ) 
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. ^ t ^ ^mi!i^m=?--n & ^ X . 

fefluieM^^^fe, m s& ^ iz i5 \,^ X f& ^ ^ ii L<{ilS^fi£ 

(26) 

15 -r 4 ij£«<4:|g^„ 
(27) 

m^m2 6 (D^mi^m^X';^^x . 
i^izmi^cD^mt^. 2 u ± gg e> n T «i fiit ^ n T u ^ c i: ^ 

(28) 

Mtz^m^^:^ ^^mu^mtK -7.^mt h U'f >ii m± s 

25 ? o 

(29) 
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